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in one great, brand- 

new volume is EVERYTHING you 

need to know to do ANY job in or 

around your home—repairs, alter- 

ations, improvements, and new 
projects. 


ae 

(Cur, drill, grind, solder, temper, and 
forge metal 

M thread, join, 


BIG... AUTHORITATIVE... 
TREMENDOUSLY HELPFUL 
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COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


‘Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical : 
work, plumbing, masonry, painting and decorating—all explained Hows specly materns and ciate quae 
by master craftsmen. The most detailed information about how — “ist it! make it watertight, fnsh etl how 
to choose, repair, and apply the right materials in the right places. 2. Dv walls. floors, steps, All the sure 
Every move in the use of tools is shown by vivid hands-at-work 4 
photographs. All the important operations, and those “tricks of 
the trade” that play so great a part in good craftsmanship, are 
explained and made crystal clear by detailed step-by-step draw- 
ings. Complete directions, fully illustrated, for thousands of jobs, 
small and large—from fixing a broken window to installing a 
hot-water heater; from varnishing a chair to painting a house. 
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{gatrated explanations of every 
tue operations of general wlectriel work — 
Splicing. soldering, taping, testing. ete. Inv 
Stallation of various signalling systems bell, 
Bazzers, and lamar Wirlsg” methods for 
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Glingrams and every practical fact you need 
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Examine this Great Book FREE! 
‘The coupon at the right will bring you a copy of The Name 
Home Mechanic's Handbook for ten days’ examination, Pies pr 
entirely free. Look it over, spend some time with it, and re 
Unless you are convinced that The Home Mechanic's = = 
‘Handbook is the most useful book you have ever seen, aap ew ee 
‘you may return it to us and owe nothing: or you may Sees ree 


keep it by making a down payment of $1.95, plus 
‘afew cents postage, and the balance ia two monthly 
‘payments of $2.00 each, ($5.95 plus postage). But send 
in the coupon NOW! The supply is definitely limited, 
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SCIENCE NEWS 


Navy Rebuilds V-2's Cradle. 
Steering by El 
Submarines for Atomic War..... 
Whirling Atoms. 
Huge Bell Jar Aids Research 
Tonosphere Makes Short-wave Weather’ 
Sun_Bin Saves Fuel.... msssoesesensnsennsse 4D 
Silver Shields Superpyrometer....u001S1 


SCIENCE AT WORK 
Picture of the Month ...sscsstcconssscsssssssnne 65 
Pound of Poison Kills 200,000 Rats... 


PSM FEATURES 


Pipe Solves Match Problem... 
Bulldozer Rides the Rails... ecennnnOL 
‘How Men's Shoes Are Made...106 
Miniature Assembly Line. 
Motorized Spray Gun. i 
Plastic Murals Are Painted with Li 


liniature Fort Guards Movie Budget 
Models Help Make Industry Tick. 


Teletype Goes Aloft. 
5-Passenger Pusher 
Three Cylinders, Six Pistons. 


AUTOMOBILES 


Cars Can Be Safetissssssussnsssasnassmussin 82 
Pancake Engine Has Slide Valves.. 154 
Czech and French Dream Cars... 156 
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INVENTIONS 

Td Like to See Them Makes:mnumnul27 

New Ideas from the Inventors, 130 

PHOTOGRAPHY 

Souped-up Darkroom Runs Itself. ~ 
Dimension ‘Par fata P 

Slide Viewer Shaped from Ti 198 


Carrying. 


Shoot Less, Show More. “199 


It_Magnifies Mistakes... 
Houses Pop Up When Cradle Rocks. 


MECHANICS & SHOPCRAFT 


Home-built Hydraulic Press... 
Fitting Doors and Windows. 
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OPPORTUNITY has along arm 


Tr isy’r even necessary to go half-way to meet 
Opportunity. It seeks out the man who has prepared 


himself for advancement. . 
XP 


I.C.S, training is one of the effective forms of 
preparation. When you have mastered an I,C.S. Course, 
you're ready and able to take on larger responsibilities 
in your chosen field. 

In a single period of four months, I.C.S. has 
received as many as 1,920 student letters reporting ad- 
vancement in salary and position. Graduates include 
the presidents, board chairmen, chief technicians of 
some of the largest industrial, transportation, publish- 
ing and other enterprises in the nation. 

You can get ready for Opportunity as they did. 
Mark and mail the coupon today and be prepared for 
tomorrow's rewarding openings. 


BOX 7680-L. SCRANTON 9, PENNA. 
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Bending Brake for Metal. 
Wedge Screwdriver... 
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HOME MECHANICS & HANDICRAFT 


Safety Ladder Step, 
Electrostatic Air Cleanser. 
Four Aluminum-tubing Projects... 
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Cargo Boom Lamp. 
Three-masted Schooner. 
Colonial Knickknack Shel 
Plastic Hat and Coat Rac 
Boxes in a Hurry. 

Outdoor Rumpus Room. 
Vertical Steam Engine.. 
Special Drill Holders. 
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Lens Mounted in Conduit.... 
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Garden Stairs... 


RADIO & ELECTRICITY 


Recording Rockets’ Flight... 
Tubes Replace Pipes. 
Electronics Gives That Be: 
Storing Sounds on Spools 
Two-band Superhet. 
Dry-disk Rectifier, 
News in Electronics. 


DEPARTMENTS 


Voice of Science. as 
What's New in Aviation. 
Aids to Modern Living. 
Auto Ideas 
New Tools .. 
Craftsmen at Work 
Keeping the Home Shipshape. 

What's Your Ingenuity Quotient?. 
New Shop Ideas. 
Photo Ideas and Equipment. 
What's Wrong? -cceccnnen 
Home Experiments. 
For Easier Farming 


interest you, 
Not a magic formula—not a get-rich-quick 
‘Scheme—but something moresubstantial, more practical. 

OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
1 comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $3,000 
to $10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has sanding! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they cam be! 

Why, not, like so many before you, investigate 
LaSalle's modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then the more difficult ones. If you 
could do this—and if you could turn to him for advice 
a the problems became comples—soon you'd master 
them all, 

That's the training you follow in principle under the 
LaSalle Problem Method. 


I you're that'man, here’s something that will 


Iwanttobeanaccountant. Send me, 
‘The Profession That Pa} 


LASALLE EXTENSION UNIVERSITY | 


A CORRESPONDENCE INSTITUTION 
417 South Dearborn Street, Dept. 483-H Chicago 5, Illinois 
thout cost or obligation, the 48-page 
‘and full information about your accountancy training program. 


You cover accountancy from the basic Principles 
right up through Accountancy Systems and Income Tax 
Procedure. Then you add CBA. Training, and pre- 
pare for the C, P. A. examinat 

As you go along, you absorb the principles of Audit~ 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance. 


Your progress is as speedy as you care to make it— 


depending on your own eagerness to earn and the time 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success doer come to the man who is really 
trained. Is possible your emploters will notice your 
improvement in a very few weeks or months. Indeed, 


many LaSalle graduates have paid for their trainin 
increased exrningy—before they have completed iet 
who are trained in organization and 

the executives of the future, 


For accountant 
management, 


Write For This Free Book 


For your own good, don’t put off investigation of all 
the facts, Write for our free 48.page book, “Accoun= 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study. Send us the coupon now. 


‘Over 2300 Certified 
Public Accountants emong 
LoSelle alumni 


G.I. APPROVED 


book,"“Accountancy, 


Pipe Appeal is that “something extra” that 
has a real appeal to women. It's the distinctly 
masculine look of men who smoke pipes! 


means Frince Albert 


CRIMP CUT PA.IS , ¥ B 
wana —that rich-tasting tobacco that’s 
CIGARETTES, ROLLS mild and mellow—easy on the ~ 


easy_pacxs Jusr ricut ) tongue. P.A. is specially treated to in- 
sure against tongue bite—to give you real smoking 
joy and comfort. More pipes smoke Prince Albert 
than any other tobacco. Try it—and see why! 


“The National Joy Smoke 
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Why Not a Secretary of Science? 


HE Lilienthal Affair underlines the low 
place of science in the government struc- 
And. it raises the question whether 
which has become politics, should 
‘al representation “on the 


ture. 
science 
not have polit 
Cabinet level.” 

Might not a 


abinet which includes Sec- 
retaries of ture and Commerce, pull 
up a chair for a Secretary of Science? 
the greatest force in the modem mach- 
inery of living is now scattered thro 
dozen departments, bureaus, 
White House anterooms. Arm: 
quite properly from their point of view, con. 
trol big chunks of cash for research. Agricul- 
ture has its Research Administration. its 
Bureaus of Agricultural and Industrial 
Chemistry, Animal Industry, Entomology 
Human Nutrition, Plant Industry and Soil 
The Commerce Department has the Bur- 
eau of Standards, the Civil Aeronautics Ad- 
ministration, the Weather Bureau. the Pat- 
ent Office, and the Office of Technical Serv- 


ices, which publishes a science 
The food 


magazine. 


d drug laws are admir 
tered under the gency. 
So is the Public H ‘vice, which is 
charged with the study of the diseases of 
mankind as well as enforcement duties. 
There are pockets of research in Interior's 
Bureau of Reclamation and Bureau of Mines. 

Biggest and most vital, the Atomic Ener- 
gy Commission itself hooks into the govern- 
ment through the White House family en- 
trance. So does the National Advisory Com- 
mittee for Aeronautics, which handles avia- 
tion research including the supersonic. 

If a Secretary of Science did nothing but 
co-ordinate existing projects, he would have 
made a valuable contribution. But his office 
should stand for more than that. It should 
be concerned with the whole of science and 
the whole of the people, and their mutual 
advancement and protection. 
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Another fishing season coming up fast..plan now to make it the finest ever 
with the finest outboard ever! Send today for the new Evinrude catalog of 
7 great motors for °47...the complete line that offers the right motor for every boat...the 
right motor for every kind of fishing service... with revolutionary Weedless Drive on two favorite fishing 
models...and thrilling four-cylinder models for those who want the last word in fishing motors! 


‘Write for the catalog, or visit your Evinrude dealer — 
aad look for his name in your classified phone directory under “Outboard Motors”. 
EVINRUDE MOTORS, 5485 N.270h Street, Mibwoukee 9, Wisconsin © In Canada: Evinrude Motors, Peterbors, Ontari 
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HOW’S YOUR POST-WAR PROGRESS? 
¥Y 


N ‘© Remember when you were going to pre- 
pare for the period of post-war opportuni- 
ties? This is it! New industries are coming 
into being, established industries are ex- 
panding .. . and there are rewarding open- 
ings for trained men in all lines, 
© If you failed to get ready for them, it still 
isn't too late to do something about it! You 
don’t have to slip back . . . you don't have 
to content yourself with merely hanging to 
the same old job. The famous International 
Correspondence Schools can help you to 
catch up with the procession. 


* But don’t delay again... or it may be 

too late. Mail the coupon foday for full in- 
formation on I. C. S. training in the field of 
your interests. Thousands of leaders in 
American business and industry started up 
the ladder of success in just that way. It 
can be the beginning of your climb to higher 
pay and a more responsible position. 


BOX 7681-L, SCRANTON 9, PENNA. 
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MENTAL CREATING 


[F you just like to dream, read no further. There 
‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol. 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
‘a happy life of accomplishment. Mental creating 
does not depend upon a magical process. Tt con- 
sists of knowing how to marshal your thoughts into 
‘a power that draws, compels and organizes your 
experiences into a worthwhile design of living. 


ACCEPT THIS Yee BOOK 


Let the Rosicrucians tell_you how you may ac- 
complish these _ zs. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
Gents’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fax 
cinating book, “The Mastery of Life.” It tells 
how you may’ receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 
(AMORC) 


SAN JOSE CALIFORNIA 


BE A RADIO TECHNICIAN 


Learn at Home in Spare Time 


Sean FREE Ae 


FREQUENCY MODULATION 


| Hearse success incrcion for og ond wee now 
1BA7 ACNUR,CERRUSHING yaQqz | HT the seorirdaiz” £&s¥, Sone Utsened ss Oat NOW 


How to Make 


COLLEGIATE is the most depend- 
le handy dictionary for home and office 
is a compact abridgment of the fa- 
mous Wel tional Dictionary, 
Second Edition —"The Supreme Authority.” 
most commonly used. 


HOWARD ST. HOUSE, Melrose 76E, Massachusetts 


ARTISTS MAKE MONEY 


Send name. 
Meer to “and out your ability, 
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‘Own « a set with EXCLUSIVE FEATURES. 
NEW Bruning High Quality Drafting Se 


‘Nowhere else ean you get these patented exclusive features 
‘that help make your work easier—neater—more accurate! Set 
contains four essential, high precision instruments made of 
sm and chrome-plated steel in flock-lined 

‘Every instrument backed by 

Get your set now—mail the coupon! 


Nowhere Else Can You Get 
ALL THESE ADVANTAGES! 
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—Who became “The World’s 
Most Perfectly Developed Man” 


KNOW, myself, what it means to have the kind of 
body that people pity! Of course, you wouldn't know 

it to look at me now, but I was once a skinny weak- 

ing who weighed only 97 Ibs! I was ashamed to strip for 
sports or undress for a swim. I was such a poor specimen 
of physical development that I was constantly self-con- 
scious and embarrassed. And I felt only HALF-ALIVE. 

Then I discovered “Dynamic Tension.” It gave me a 
body that won for me the title “World's Most Perfectly 
Déveloped Man.” 

When I say I can make you over into a man of giant 
power and energy, I know what I’m talking about. I've 
seen my new system, “Dynamic Tension,” transform 
hundreds of weak, puny men into Atlas Champions. 


Do you want big, broad shoulders—a fine, powerful 
chest—biceps like steel—arms and legs rippling with 
muscular strength—a stomach ridged with bands of 

inewy muscle—and a build you can be proud of? Then 
just give me the opportunity to prove that “Dynamic 
Tension” is what you need. 

ands,” or “maybes.” Just tell me where you 
want handsome, ‘powerful muscles. Are you fat and 
flabby? Or skinny and gawky? Are you short-winded, 
pepless? Do you hold back and let others walk off with 
the prettiest girls, best jobs, etc.? Then write for details 
about “Dynamic Tension” and learn how I can make you 
a healthy, confident, powerful HE-MAN. 

“Dynamic Tension” is an entirely NATURAL method. 
Only 15 minutes of your spare time daily is enough to 
show amazing results—and it’s actually fun! “ i 
Tension” does the work. 


Send for 


Mail the coupon right now for full details and I'll send 
you my, illustrated book, “Everlasting Health and 
Strength.” Tells all about my “Dy- 
namic Tension” method. Shows ac- 
tual photos of men I’ve made into 
Atlas Champions. It’s a_valuable 
book! And it’s FREE. Send for 
your copy today. Mail the coupon 
to_me_personaily. CHARLES | = 
ATLAS, Dept. 14, 115 East 23rd 
St., New York 10, N.Y. 


for 


CHARLES ATLAS 
or 


CHARLES ATLAS, 
Dept. 14, 
115 East 23rd Street 
New Yerk 10, N.Y. 


proof that your system 

will help make 

“althy, 

‘ular. develop: 
ment.” Send me your free book, “Ever: 
lasting Health and Strength. 
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MOW! An Amazing Opportunity to 


LEARN RADIO.:« 


> 1 SEND YOU 8 BIG KITS OF RADIO PARTS 


Yi" "=" COMPLETE 6 TUBE ~:~ RECEIVER 


I TRAIN YOU 
RIGHT by PUTTING 
YOU TO WORK with 
REAL PROFESSIONAL 
EQUIPMENT! 


acer ro BUILD CIRCUITS! TEST! REPAIR! 


YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS 


YOU BUILD THIS USEFUL 


TEST EQUIPMENT! 


HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARA 
FOR GOOD Pi N 


GET THESE VALUABLE 
FREE BOOKS 
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INVENTORS 


The patent laws provide that any new and useful art, | 
machine, article of manufacture, composition of matter, or \| 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention | 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-D District National Building + Washington 5, D.C. 
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ADD economy, ADD starting 
ease, ADD miles, ADD 


PYROIL 


‘When you drive up for gasoline or oll, learn 
the easy, good-driving habit of saying “add 
Pyroil.” For Pyroll is an “under-the-hood” 
nilraclé worker. It prevents sludge and gum 
formation. It gives oil the property of cling- 
ing to cylinder walls even though you have 
tked it for the night. This is protection 
rom corrosion. This is easy lubricated 
starting without scoring cylinder walls, Thi 
is longer car life—and less repair grief. It's 
easy—it's economical to say “add’ Pyroil.” 


Pyroil for Aircraft Engines 


Use Aircraft Pyroil B for lubricating oil, 
Aircraft Pyroil A for gasoline. 


PYROIL COMPANY 
212 Main Street, La Crosse, Wisconsin 
T want my ear to last and 


properly 
more about Pyroll and how it ean accomplish this for 
me, 


Name, 
Aaares 


City or Town. 


a eee 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry, sent on re- 
quest. 
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WAR SURPLUS METERS! 


MARITIME SWITCHBOARD, 


‘New Power, Pickup, Pi 7 
) Amazing TYPHOON 8 
CHARGER (s beck again, ready 40 
Dut new life Into old motors, add 
iekup. pep. 41.000 
wsollne economy. you 
if 


ust out. 

Stall with screw driver, fits on 

arburetor Order today. mention make and car model. Only 

$5.95. Ohio orders add 3% tax. west of Rockies add 10% 
10 DAY MONEY BACK GUARANTEE! 


TYPHOON PRODUCTS CO. <ivvessnc™2 
GRINDING— POLISHING—HEAD 


Tmmediote Delivery—For Industrial 

Use ond Hobbyist—Height: 714" 
Width: 8”—V-Pulley Drive~Split Bronze 
Bearings—14"" Shaft— 

weight:7% ton. S445 fe 


GRAND MFG. co. 
Street, New York 


GASOLINE ENGINES 


H 
Surplus, guaranteed by ius to be im exeellent mechani 
Salvand eperating condition. Sale Price, 
H. P. ball bearine 
Limited Queniity—Ael Quick 
No COD Orders. Write for descriptive circular, 


MIDWEST SURPLUS SALES 


a : els, housew: 


MERIT CHEMICAL COMPANY 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he 
employ a competent registered attorney, as the value of 
patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is regis- 
tered to practice before the U.S. Patent Office. Additionally, 
it maintains a staff of attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, 
and to prepare appropriate specifications and claims for 
filing with the Patent Office. 

If an inventor believes he has an invention, a search of 
the most pertinent prior U. S. patents should be made and a 
report obtained relative to its patentability. Where such 
report indicates that the invention appears patentable, in 
order to secure protection, diligence should be exercised in 
making application for a patent. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1423 -VICTOR BUILDING, WASHINGTON 1, D. C. 
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McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1423 Victor Building, Washington 1, D. C. 


Send me furtner particulars as to patent protection and procedure and “Invention Record” 
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PATENT 
PROTECTION 


for 
INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a constitutional provision, Congress has established a system under which 
inventors may secure the exclusive right to prevent the unauthorized use, manufacture and 
sale of their inventions for periods of seventeen years. The inventor secures this protection 
by obtaining a patent from the United States Patent Office. 


The United States Patent Office We 
RECOMMENDS RECOMMEND 


in its Rules of Practice that ““an applicant is advised, that you authorize us to conduct a search through 
h matters, to employ a com: tents pertinent to your invention and 
or registered patent prt setting forth our opinion regarding 
: jy upon the its patentability. 


‘agent, as the value of patents di 
skillful preparation of the sp 


ICTOR J. EVANS & CO., has a staff of experi- 
enced registered patent attorneys, available to 


represent inventors in the preparation and_ prosecu- 
tion of their cases before the Patent -Office. Detailed 
e steps to be taken in obtaining 
m will be furnished upon request. 


information and 
patent protect 


FORM BELOW FOR MAILING CONVENIENCE 


REGISTERED PATENT ATTORNEY 
240-D Merlin Building, Washington 6, D. C. 


detailed information regarding procedure to obta 
nt “Evidence of Invention” form. 
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Radio’s Greatest 
Buying Guide! 


ALLIED’S 
NEW RADIO 
~ CATALOG 


Send for this Big 


Send for your FREE copy of the leading Buying Guide 
for Everything in Radio! Here's the handiest catalog 
for Servicemen, Dealers, Soundmen, Amateurs, Build- 
ers and Experimenters. Features the world’s largest 
‘and most complete stocks of quality radio and elec- 
tronic supplies—all at lowest prices! Get the equip- 

‘ment, the speedy service, the expert help you want, 
from ALLIED—Radio’s Largest Supply Hou: 
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HUGE STOCKS—MORE THAN 10,000 ITEMS 
Everything for every radio use: new model home 


ata No. 37-82, 
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jo Formulas 


ALLIED RADIO 
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ALLIED RADIO CORP. 
1833 W. Jackson Bivd., Dept. 7-D-7 
Chicago 7, Ilinois 

(Rush FREE 1947 Catalog 

D Send 6 Books No. 37-799 
Send Books checked above 

D Send Calculators checked above 
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Youll Need AL-AROUND Training 
to Meet New Conditions} ! 


ELECTRICITY including INDUSTRIAL 
ELECTRONICS 

torn Armacd 
Wiring 


MINDUSTRIAL. ELEC 


“LEARN BY DOIN 


e-operation”’ jobs that paid well 
od job with a real future? 


+9 RI 


idy pay and advancement byt 
still timel Come to the big shops of 

training in Electricity or Radio- 

fielda of today and tomorrow. 


TRAIN ON ACTUAL EQUIPMENT! 


Our famaus""Learn-by-Doing” method gives you practical experience on 
fultsize f, Not by correspondence, But actual shop work plus 
fecessary in the Goyme shops that has 
‘een trating 1 years Men froma 16 up to 
410, with of without experience, Coyne training is for You. 


Student Finance Plan 
—PAY LATER! 


Don't Jet lack of money hold you First wetrain you for a good job and 
back. Our "Student Finance Plan future, then assist you in getting 
Ihas helped thousands to get ahead. located. As a Coyne graduate, 
Coupon brings details. Many earn this service whenever You need 
while learning, to help take care of no charge. Also FRI 

living expenses while here. legen Cet the facts! 


ELECTRIC REFRIGERATION 


in Chicago, 


‘You are trained right 


NV MAN WITILA PHY 
‘2 Veteran or not may qualify for Coyne traising at no cost 
{to them for tution of subsistence. Check coupua for detail. 


COYNE étectricat scHoot 


ELECTRICAL SCHOOL 


500 So. Paulina Street, Dept. 47-73. CHICAGO 12, ILL. 
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TO ALL MEN WHO ARE INTERESTED IN 


Famous TELEVISION SCHOOL 
Offers You These 2 PLANS 


PLAN 1 


F you are unable to leave home to go to a 

resident school, the New York Technical In- 
stitute of New Jersey offers you this unusual op- 
portunity. You can get all the parts, including 
tubes, speaker and 7-inch picture tube, of a 
television receiver like the one shown below, 
delivered right to your home. 

With the Knockdown Kit will come exactly 


by NOYT.L of NJ. 
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YOU CAN BUILD A TELEVISION SET 
RIGHT IN YOUR OWN HOME 


thie same instructions and directions with which 
the school’s resident students are equipped, when 
they reach the stage in their training that calls 
for television set construction. 

If you already have a sound radio background, 
with experience in building radio receivers, you 
will be surprised to find out how much you can 
learn about television at Lome by studying the 


A HIGH-PAYING CAREER IN TELEVISION 


directions and building this set. 

The school will be happy to send you com- 
plete information about these television kits 
which are now available. Simply check proper box 
in coupon below, and mail co the address given. 

(Plan 2, described below, not only provides 
expert instructors to teach resident students tele- 
vision receiver construction: as many as 7 differ- 
ent radio receivers and over 65 electronic educa- 
tional devices are also constructed as part of 
practical laboratory training. Resident students 
may keep the television chassis they build, if 
they so choose.) 


PLAN 2 


EN secking thorough, dependable, up- 
to-the-minute training in radio and tele 
vision should investigate the schooling offered 
by N.Y.TI. of N.J., one of America’s great 
radio and television resident schools 

Students are required to have at least a gram- 
mar school education ; must be earnest and radio- 
minded, Students without proper mathematical 
backgrounds are given special instruction. The 
school is fully approved by the Veterans Ad- 
ministration for G. I. Training. 

N.Y.TAL of NJ. is just across the river from 
New York City, in Newark, New Jersey, right 


ExG.I, taking pictures with N-Y. Tech's Iconoscope 
Tiersion ‘Camera. which is used jn the revident school 
courte catitied ““Traosmatters and Camera ‘Techaique.”* 


8 of these latest 
RCA Frequency 
Sweep Gener 
ators are in ale 
use by NY.T.I, 
of N.J. students 
in Advanced 
Television, 


PREPARE, AT ONCE, TO BECOME A 
RADIO AND TELEVISION EXPERT 


in the heart of America’s great radio and tele- 
vision industry. R.C.A,, Westinghouse, Du- 
Mont, Edison, Western Electric and other lead- 
ing television equipment manufacturers are near- 
by. Qualified television and radio instructors are 
here in abundance. Equipment is easier to get. 
Television students are therefore offered excep- 
tional advantages in this great electronic center. 

Mail the coupon for the special FREE Bul- 
letin—which describes classes, hours, costs, hous- 
ing, etc—to New York Technical Institute of 
N. J., Dept. 34, 158 Market Sc., Newark, New 


New York Technical Institute of N. J., Dept. 34 
158 Market Street, Newark, New Jersey 


Fy, Grek ere if you wish to receive the, Special 
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Gk. Riiiog s mide thewse epic, formaon 


CO Check here if you are a War Veteran, 
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STUDY at HOME 


With An Educational Institution 
Men with specialized training win higher positions, 
Her carsings, and are bigger successes fn business and 
pani, ite ssoppertunitien NOW Rreater than ever be 


ARTS and SCIENCES 


Gourses tp Pniiosophy:, Education: Letters: Publle Health: 
Medical (Su fence: Paycholoky.” Sociology; Physics 
ot Hess Geology Political Sclence; Thecloey 
mmmierce; Accounting, Mathematics; St 


ENGINEERING 


‘Qouraes tn Electrical, Civil, Mechanical, Drafting, Arohi- 
tectural, Steam. “Aeronautical Ra ailning, 
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bile, Retrigeration, and" Air Conditioning Engineering. 
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Complete Professional Law Course 8 18 Hornbrook 
Series college grade textbooks, Cou sh Commercial 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it-Man” 


ELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
inangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2, After all, we had to provide for the 
health and well-being of our civilian population, 


The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market .. . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article, 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” 


Advertisement 


BIG MONEY 
INDEPENDENCE 


A PROFITABLE 


uma ELECTRICA 
eas APPLIANCE 


your own/ 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
‘ou don’t need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
‘as many hours as you wish—the home appliance repairman is his own boss. 
It is profitable occupation for on many types of repairs it ia not unusual for 
repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always aupport you, Remember, 
as long as electrical appliances are used. there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming & big money earning 
home appliance repairman, It does not matter if you have not had a great 
eal of schooling or had previous experience along these linee—WE, WILL. 
TEACH YOU. “Age should be no barrier—nor should any minor physical 
jandicap. 


New Course Tells All 


Profusely illustrated. our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners. washing machines, motors, etc. Explains and gives you 
8 working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course wri 
ten by and used by repairmen the country over. Price of course is #0 101 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the bandy coupon below today. 

-————Read What Our Students Say About Course-———— 
1, really believe your course The Course in Appliance Iam a mechanie for the 
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GET STARTED TODAY— MAIL THIS COUPON 
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2838 W. Central Ave.. Dept. D-5101 
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Please send me free ilustrated lverature about America’s 
Fastest Growing Industy “ELECTRICAL APPLIANCE 
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ge itt) MN The Drafting of Tomorrow 


F; zi | d |: ‘The first great advancement in Drafting in over,100 years! 


ISOGONIC INSTITUTE 
Dept. “S,” 1095 Market Street, San Francisco 3, California 
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RAYE BURNS SCHOOL. Dest. &, Ber 388, CLEVELAND, OM 


MECHANICAL DENTIS 


Standard. 
Lager Mladsers In a wide choice of feast 
je Tror. earl, waimut, onyx, ete. Low prices, FRER 
SPORTS, INC, (Mtrs.) 5501 Broadway, Dept. S-4, Chicago 4, 
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Men! Bulging Waistlines 
Flattened in Seconds! 


7 WITHOUT DIET OR EXERCISE 


with 


» MANLY" 


THE NEW 2-WAY ABDOMINAL SUPPORTER 


You Look Streamlined—Clothes Fit 

Better—You Feel More Alive 

clusively designed to 

fh Minette 

3k bet. 

terrnnd your whale apperance seems more ft and wellpres 

Portioned. Friends will be amased when they notice the 
Sastling improvement 


SCIENTIFIC PRINCIPLES GIVE 
CONTROL AND PROTECTION 


MANLY is a scientifically designed men's two-in-one garment. 
Provides real womach support and saleuards vial eres that 
Mal 


LET YOUR MIRROR BE THE JUDGE! a 
hoard Amaeaarteri haamteroe SPECIAL MANLY FEATURES 
MANLY gives you these special features: The DETACH- 
{ABLE jock-type crotch, made of soft cote and rayor 

yesh... quickly snaps into place ly removed 


r washing. MANLY provides real 
etics, swimming, etc., helps mal 


WEAR FOR 10 DAYS —* '9 teilored. 
SEND NO MONEY FREE EXAMINATION COUPON-: 


THE MANLY CO, Dept. GD-12 
45 Kou! 17th St, New Yark 3, N.Y 
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It’s YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity. to get started 
spairand at top-notch wages? 
‘and abllity—to cash in on It? 


trical tbrary. You ean too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 illustrations 
Gives you the “know-how” to tackle any wiring or motor 


symptoms, causes, specific remedies, ete. 

Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 

No money down—special price—easy payments—FREE trial 
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‘Aeronautical University Approved Training meets ex- 
sciine standards of aviation industry, prepares for Key 
Courses ime 
AERONAUTICAL ENGINEERING. B.S. degree, 
AERONAUTICAL ENGINEERING DRAFTING 
CERTIFIED ENGINE MECHANICS 
ADMINISTRATION—including sales 
PRE-ENGINEERING: Special course for high school 
Graduates and Veterans deficient in math and scien 
Also refresher courses for Gov't, Air 
Siechanics Licenses for those with a 


ine and Engi 
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AERONAUTICAL UNIVERSITY cuRTiss. 
Dept HT 118 §, Micon Arent, Chiage 3, Mon WRIGHT 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


LEARN IN 30 WEEK 
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INDUSTRIAL 


AMERICA’S FOREMOST SCHOOL OF PRACTICAL TRAINING 


Here is a NEW Industry—one that points the way N AT HOME OR TO 0 
to a vast new field of opportunity—Opportunities Learn Industrial Electronics—now, while the time is ripe. 
that beckon alike to men looking for new fields, and ve 7 need any advanced schooling or previous experi- 


ence. If you are at all mechanically inclined and have gone to. 
to experienced electrical men secking a way to highschool for at least one year or have an equivalent educe- 
bigger earnings and a more secure future. 


tion, we can teach you Induatrial Blecronica. 
You can take most of your training at home, in 
Industrial Electronics is not Radio. It has nothing to do ‘c Your 
with radio transmitters and receivers. 


spare time—or you can come to Chicago and take your 
It is a totally new application of elec- aa 


entire training in our completely 
tric power, applied to modern produc: 


equipped shops and laboratories. Rither 
tion by means of the magic of the 


way you quickly acquire the fine 
points, practical skill, and broad, tech= 
vacuum tube. Everywhere industrial 
electronic devices are replacing the old- 
time electrical controls, and processes. 


Founded in 1916. Has trained more than | 
400/09 men for practical work tind, | 
tral fiels, From 1964 through 1945 trained 
Kong. Navy, and barioe Conse. Now | 
Navy, and Marine ow 
Sralning thousands of veterans tnder the | 


nical “ienow how" that makes the ex- 
pert Industrial Electronics Technician. 

“Every electrician should know 
— must know — Industrial Elec- 


Industrial Electronics is Modern 


Gn Bul, both in fee Residence Schools 
Industrial Electricity. x 


fand by home-study. Occupies five build: | 
ings of ita own. Has over $500,000 in- 
vested in training facie, wth an in | 

ET Siruction. stall of more t men. 
Now is the time to get into Industriat_| Kpown everywhere an America's foremost | ing by leaps and bounds. They know 
z while the Beld is tn its in, | School of practical training for industry. | a 


J] ment, even the best of present-< 
fancy . . . and while it is rapidly de- electricians must first have had spec 
veloping a need for thousands of trained experts. Tomorrow's 

leaders are training todat 


tronics." That's what many Union 
leaders are telling their members 
today. They know that the use of 
Industrial Electronica devices is grow- 


training. 

Get all the facts about the opportunities in this interesting. 
feld of work and about the 1.T-I. system of training that has 
helped so many men into key jobs in industry. Fill out the 
information, coupon below and mail it TODAY. You will 
be under no obligation whatsoever. 


AUTHORIZED TO ACCEPT VETERANS FOR G. I. TRAINING 


‘And here is a Schoo! equipped in every way to train you 
for Industrial Electronics work—one of the largest and most 
completely equipped, and one of the few ofits kind in America 
—a School that already has trained thousands of men for 
Industrial opportunities. 


possess 


REGISTRAR, P2-Q 


ARE YOU A VETERAN? 


| impusTRiaL TRAINING INSTITUTE, 
GET THE PACTS | Msc wend me, FREE, your “Camera Vi 
ABOUT AMERICANS Vy trined men im INDUSTRIAL ELECTRONICS. 
FOREMOST SCHOOL ] It is understood that 1 will be under no obligation. 
(OF PRACTICAL | NAME............00.... 
TRAINING Tae * 

T ctry.. “STATE. 
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{oany auto problem. These wonder books 
bebareg oy glee OL Atoe 
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INVENTORS 


‘The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
ibstantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attormuys 
905-1 Columbian Bldg., Washington 1, D.C. 


RANDOLPH & BEAVERS 
905-1 Columbian Bidg., Washington 1, D. C. 


ease send me full information on how 
to secure Patents & Trademarks. 


Name... 


Street. 
City.. 
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GI APPROVED 
VOCATIONAL INSTITUTE 


cha santce 


adie Man 

Eadie Communications 
Day or night classes” New our 
Frei 
Don't iets iis opportuni Pass 
be Ftp fo you! wee for fre facts 

MonTHWESTERN 

i abe VOCATIONAL INSTITUTE 


7M 
Industria! Electrontes 

feart every 30 dave. Study 
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OPPORTUNITIES AHEAD 


TRAIN FOR A FUTURE IN 


sat io 
practical training cover all phacee of DIESEL engi 
Speration, Fuel eystema, auxillary equipment, repairs and 
maintenance: When home course ie ee 

to Chicago for actual shop 


suesst Sk UTILITIES ENGINEERING INSTITUTE 


347-1 


A Penny May Bring You 
HAPPINESS! 


STAY HOME AND MAKE MONEY! 


—Men! Women! Get into profitable, uncrowded, profession you 
Gan “operate from your home or small offce after anor’ home 
ffaining course, "No capital 


SG Thrilling 
Roa © 


WINDOW SIGN LETTERS 


Por Store Fronts and Office Windo 
Titus ca’ saumplee Tursuahed. Geousne fold and liver. 


METALLIC LETTER CO.. 441 M. Clark. Chicago 10 


EASILY =<oEX EXPERTLY 


se PAINTED~""LETTER PATTERNS 


‘42ND SES © STvigc\ JOHN Fe AKIN, 


SHOW CARDS Sanaa a 


Here are a few of the units of 
Stanaara Madi equipment sup 
Sees 


‘indict mang other experiments 


BECOME A RADIO EXPERT 
IN YOUR SPARE TIME 

‘The Radio, Television and Electronics 
industries ‘are demanding more and 
more trained, experienced men as serv- 
ice men, operators and technicians. It 
is a field with a proved future. Untold 
Radio sets are in use—they need main- 
tenance or repair. Redio service organize 

, broadcasting, marine and police Ro- 
‘and other specialized 


If 
you like mechanics—like 
to work with your hands 
as well as your head, you 
too can find your oppor- 
tunity in industry or in a 
business of your own, 


LEARN BY DOING 
RIGHT AT HOME 


‘The secret of success of this prac- 
feat training "method tx the: BX 
PERIENCE, OF WORKING WITH 
ACTUAL FULL SIZE, 8TAND- 
ARD “EQUIPMENT. DURING 
YOUR TRAINING. Here's 1 fully 
Yested and approved . method— 
thorough, “complete “and "easy to 
put into’ PRACTICE! As ‘you 
Riong. you check PROGRESS Ti 
on Your own equipment! You. ean 
ment trom. the start. 
take a 


fee aavas 


RECOMPLISH WITH NATIONAL 
TRAINING “SHOP” htbTHODS, 


VETERANS 


Mall me PREE the beaks mentioned in your ad including » sample 


iessoa' ot your course 
NAME 


understand ‘os 


jan will ‘call om me. | 


BON BEATE eee 
eran of World War it ! 
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APPROVED FOR VETERANS Ae BAING 
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AMAZING NE V arse Site RADIO! 


Small as 


CHOW PUPS :: 
PEDIGREE D wold 
Eventieosnane "KENNELS, Box 


Trained Artists are Capable of Earning 
$50-$60-$75 OR MORE A WEEK! 


POPULAR 
36 Science 


or Qualify for a Well Paid Radio Job 

‘Make Extra Money in Spare Time While Learning 
Find out about the many money-making opportunities Radio offers 
you. Learn how you can qualify for a good-pay job or start a busi- 
‘ness of your own without capital. Send coupon below for my big 
nee book,”Your Opportunities in Radio and Television,” which 
tells of radio's vast opportunities and how HoLiywoop 
Kanto & Ticavisues Inerenive as bees Wainiag’ men 
Sox octenns tx hasta, r ovr If Yous ia ever 40 GBs 

tnt countries, through its proven 2wAT MaTHOD =i 

‘SONS PLUS HOME SHOP PRACTICE! 


seeinersere: 


‘end Complete Practical Experimental Lessons 
{All kits remain your own property) 


1 send you 9 kits of ado parts with which you make hun MANY H.R.Y.I. STUDENTS EARN MONEY 
~ farm the "why and hows" of radio fest hand, by domg. Thus, | UM SPARE TIME WHILE LEARNING 


orbaghly, fetert From the very sar, through apecal "Spare Time Work Sheetn” I show 
you learn more thoroughly, faster! uh social “Spare Time Work Shes’ 
HOLLYWOOD IS A WORLD CENTER 


font tar $5,410, 
{to lay the foundation 
and, manutuctute-te 


os ba 
Sound 


BIG BOOK aes 


for FREE 
beer 
training. 


Radio, Teles 


roy oining 


snd me your FREE book, “"Your Opportunites 
jon ond Elecironica™” which exploias your 
thed ot home. (No solesmon wil col 
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Waiting to LEARN 


RT WOW 


conics 
Profitable 
Profession 


Money-Making Career Open 
to Men and Women, 18 to 50 


50 make $10 to £29 I 
‘rheras 


fem | ers area 


3, Anatomy Charts, 
‘Banklet and couplets detalls 2a Howe “ad 
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This Easy Way 
TEACHES GUITAR. 


to Your Satisfaction in 
30 Days Or Money Back 


nding new Jim 
Home Method 
teaches you to play 
ly, quickly, without long hours 
ig scales of exercises. No musical 
mowledge necessary. Play many popular 
songs, hymns in very short time. 30 lessons, 
complete course for only $1.69. EXTRA 
BIG 53 SONG BOOK included without addi- 
tional cost. Send no money . . . pay postm: 
$1.69 plus postage. (Cash with order we pay 
postage.) Money back guarantee. Send today 
to Jim Major, Room 48-D, 230 East Ohio, 
Chicago 11, UL. 


he Formerly 15°-Now Only $3 9S 


YOUR GREATEST ASSET! 
SUPER Facts, figures, faces, STICK LIKE 


Sear 
SARKS'S ae pepe PSA 
2924 Logan Blvd. Ericaee 47 


47, 


co et 


SURPLUS 
12 lbs RADIO PARTS 


$2.00 


sockets, condenses Fa. y tiguatonters, 
ce etc’ An outstand 
ib (sain, check oF Mt. 


ELECTRONIC PARTS, In 


4 Career Ways toSuccess 


CHOOSE THE ONE THAT FITS YOU BEST 
‘APPROVED FOR TRAINING THE YOUNG MEN OF AMERICA—VETERAN AND NON-VETERAN 


WATCHMAKING— PLASTICS — MAGIC WORD! 
A CAREER FIELD! Here at Plastics Tech ta 


“paeyye cet 


Iearning’ the’ sects ot 


WORK — and plenty 
of it—Millions of 
watches and clocks 
need fixing. An inter- 
esting and needed 
service in the top-pay 
bracket, or start an 
independent business 
of your own. The 
AMERICAN SCHOOL. 
OF WATCHMAKING 
offers proven training under QUALIFIED watchmaker 
instructors. Complete information free upon request. En- 
close coupon in envelope or paste on penny postcard. 


this glamorous industry 
for ‘which the future 
‘seems unlimited. Hun- 
dreds of new products 
fare being made of plas- 
Yes requiring trained 
‘men to develop and fabri- 
cate them, Plastics Tech 
is the pioneer and leader 
in the fleld of plastics fn- 
‘struction, Its faculty and 
directors are leaders. in 
the industry. Write for beautiful four-color catalog today. 
No obligation. Courses available either residential oF 
‘study at home, Mail coupon in envelope or paste on penny 
posteard. 


PLASTICS INDUSTRIES TECHNICAL INSTITU 

Dept: PSS7-10, 2601 5. Western Aven Los ©. cat, 
Gentlemen: Please, send me free booklet 
“World of Plastics” and Information on your 
training, 
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Your training 
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* AERONAUTICAL ENGINEERING 
© MASTER AIRCRAFT MECHANIC 


= nae 


BE AN AIRCRAFT 
INSTRUMENT TECHNICIAN 


ABRO TECH trainn 
clatensive and 


Years. Al planes re- | depen 
ire’ dallate ftfa- | Ga securty Teal 
ivetnea met tonsere | land alep ort ate 


way to ic 
we are preparing 

any other ambitious 
young men for sue. 
cess. Why not join them? ‘The next move fs yours, Mail 
coupon today. Approved for Veterans. Early enroll 
ment possible. 


ce. maintal 


ir "them “Inet. 
ments must be right ALWAYS. AMERICAN SCHOOL OF 
ARRCKAPT T.SRRLAENTS vex: en Yo perform ti 

tant, interesting and. wellpaid work, The world’s 
future depends on mote Aviation “INSTRUMENTS. Write 
todas" for free booklet: Send coupan in envelope. 


rnd Fe- 


AERO INDUSTRIES TECHNICAL INSTITUTE, 
Dept. 5-47, Oakland Municipal Airport, Oakland 14, Callt, 
Gentlemen:'Please send me free booklet and information on 


Name (PRINT) . 


ALU ARE MEMBERS NATIONAL COUNCIL OF TECHNICAL SCHOOLS 


SEND COUPON TODAY 


“APRIL 
9 


1947 


ee ne 2 hee. 6a eas eis eh vsti-siciee siete bie iE 


| 


‘gat SPANISH 


"FRENCH, GERMAN or ITALIAN 
iis Easy Way 


ONLY 15 MINUTES A DAY. Know a 


WZ 


S iy for FREE. 
clut"State language intereated in. 


SORTINA ACADEMY, (Estoblished 1982) 
124 jest 40th Street New York 18, N. Y. 


iN YOUR 
DO IT: (OURSELF AT HOME 
ite for the Voice Book “FREED 


dy t thse over I7yr3 age 


lng under 
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Greveltd 3, Ohio 
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TATE COLLEGE 
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Bee Se 


“INDIANA DIANA TECHNICAL COLLEGE 
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. “itarch. Catalogue: 


‘x ff Gentlemen: Rush to me, | 

+ 2 Y FREE of charge, list of 

silos U. ernment big pay 

Gustome Inspectors <° jobs. Send FREE Bhpeee | 5 NEW CHEAP OIL BURNER 
© book describing salaries, | ¥) (Carn OR COOKING & MEATING STOVES-FURNACES 

VETERANS © vacations, hours, work, etc. C 

nce» Tell me how to prepare for 

one of these jobs. 


Name.eeerenee 


f Address. on Vet? 


START YOUR OWN 
APPLIANCE REPAIR SHOP 
Be Independent! 


H. T. ARMSTRONG 
General Manager at HOME in 
Your Spare Time 


How To REPAIR & SERVICE 


g ELECTRICAL 
—i=|APPLIANCES 


Ou ctical, thorough teach this interest id- 

YOUR JOB IS SAFE | trying buona AT HOME, DURING YOUR SPanes ite 
IF YOU HAVE A grade school education is all you need. We teach repairing 

YOUR OWN SHOP trical appliances, motors and house wiring. And from lon 


od 


experience we know how to make our le 
easy to grasp . . , and how to give you th 


No. newfangled, machine can ever 
ih i 
you'll want to ask. For the man who is h 


wers to the q 

ly with tools, ai 
atl there isa WIDE OPEN 

OPPORTUNITY today, in this great growing field. 


AN INDUSTRY WITH A FUTURE 


Just think! Despite war, shortage, prioritios and restrictions, more than 5,000,- 
900 U. 5. homes were ry for’ “electricity for the first tim: ince 1946, 


Its almont lite discovering a new continent filed with customer 
the millions already here.‘And electrifcation is i for a big boo 
apaeteae sgt gril never be ment projects in plan for all over the nation 
NEW BOOK YOU CAN PAY FOR YOUR TRAINING 
“HOW TO START YOUR WITH JUST ONE GOOD REPAIR JOB 
OWN BUSINESS” 1a fact! Ope ms mii can more than pay the cost ofthe entire, course 
Sent at No Extra Cost | samind, And ret = bot yeu cay ar small 1 tna 
If You Act Promptly Be werk ect te rn pes dejus in ts SSRIS eit Srow’biggne ns mows 


| HT. ARMSTRONG, Genero! Monon ‘Tl 
| PACIFIC TRAINING SCHOOL, Dept. S-104 i 
| 217 so, moodwey, lot Angle 3, Co \ 
Dear Sin: Plan send me, witout obligation, your FRIEE BOOK- 
FREE BOOKLET | UbFr sedi dae: i 
MAIL THIS COUPON J | %==.. | 
TODAY i | 
1 1 
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How to Write 


For Extra Income or Full Time Car: 
Learn At Home To Write Articles, 
Mysteries, Short Stories 

Beginner Credits Success 

to Palmer Institute 


ole line Before start. 
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Big New Opportunities Now 
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REFRIGE 


AND AIR CONDITIONING 


lt More Gpperturites, 


EYE GLASSES by MAIL NEW 


joney! 


=a 
16-Day Trial Offer 
NEWEST STYLES 
FREE Scietitc Sight Test Chat 


U.S. EYE-GLASSES CO. 


AIR BENJAMIN AIR 


RIFLES "ARE AVAILABLE PISTOLS 
‘SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
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“without i. Itssimplcity wil amar 
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a FOR AUTO HOME APPLIANCE F; 


ses, bold 
SAVES YOU VALUABLE TIME AND MONEY! 


See gen weal ik oe 
Shine, Can aise be 

Syelesst slight nd 
DYNAMIC WELDER CO., 13 East 23rd St, SB, Chicago 16, 


aicont. Works.on ra, Steel race, Browse & otermet 
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IEXPENSIVELY!\ COMPLETE... 
od iso iad Available Now 


DYNAMIC WELDER easily ca 
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WAR BARGAINS in LENSES and PRISMS 


Assemble Your Own Binoculars! 
Complete Optics! Complete Metal Parts 
Save More Than 4 Regular Cost 


ARMY’S 7x50 
BINOCULARS 


Set include all Metal Parts-completely n- 
Uihed roe aasembiy. of," = 20 Binocular. No machinin 
dulred, | Bodies ‘been tctory hinged "and "con 

uray’ brown eather ‘Binocular Carrying Case ix 


7x 50 Metal 
Oprics—set includes all 


Lenses 
fembling 7x 80 Binoculars, These 


dition—pertect or near perfect: have new low reflection 


Se baneeet «7 200 opts,...-.see Penrat 
MOTH i ov by buh hs BiG he Bp 
HOG, dure int emer ts ee Ps 
Sieh tee Saar emery Racca 
Hee yb ie SC, 


ARMY’S 6x30 BINOCULARS 


No Carrying Case with any Sets shown below. 
Available ie Surplus Market.) Mt 


factory ‘tame 
‘Mo machining required, Bod: 


as cesses: $28.00 Postpaid, 
plus 87.00 tax—Total—-$42.00 

METAL PARTS ONLY—Model M-12A1, © x 30 Binoculars, 
No Optics, Same Metal Parts as described for Stock $830-¥ 
Stock seia-m—6 x 30 Metal Parts. ‘$25.00 Pest 


‘curing thresds have bee "compan 
Sou Must thread’ Sad machine, yourself: but ail ‘material yoo 
eed iy Fumnighed ‘except body. covering material and. Optice 
a 2°50'Metat Parte: ‘Postesid 


Parts.) Sight 


- $10.00 Postpaid 
"bat coated 

‘512.75 Postosia 

HL oe buy both, the Binocular Optics and the Binocular Metal 

omer subject Yo 20% Federal Excise 

te your remittance or 


AS ABOVE (6 x 30), 
" 


Optice and Metal Parts are Available for, Manoculars (Vs 2 
Binocular). For Complete Details, Write for Builatin 2 


BATTERY COMMANDER’S PERISCOPE 


= + $20.00 F.0.9. Audubon 
SATISFACTION GUARANTEED 


YOU CAN EASILY MAKE 


Telescopes, Megnifiers, Photographic Godgets and Hun- 
‘dreds of Experiments with these Low Cost Lenses 


23 POWER PRISM SPOTTING TELESCOPE SET—Optics con- 
Sist‘of perfect achromatic Qujective with dia. of 04 mm. and 
30 then FL. (not « War Surplus item}. an Bye Achromat, 
Fleid ‘Lens and Prisms from 6 x 30 Binocular. These aro 
Hight, seconds: All Tow rellection coated except Objective 

Hall's Covered 6 % 30 Binocular Body, all parts for Rye-Piece 
fend and Prisin ‘Sheif section are supplied. "You must furnish 

‘extension tube and any parts needed to mount the Objec 
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Shock PS427-M. =. oes eee eee eee == $2800 Postpaid 
body, sine 


masini speed 
4 1nita-tted’ Sniperscope and Siu 
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diel mount at one ead 
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AIR FORCES GUN SIGHT 


With Polarizing Variable Density Attachment 


‘Slide Viewer, 
for take it apart and you car 


Polarizing. Variable Den 
‘Mangin 

Reflector 
Wine 


sity" Attachment. 


flat halen 
worth any times the b 
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‘with’ small handle which ro= 
iptes ‘ome around the otner. 
Research, “Experimenta, 0 
Eight Dimmer ete 


‘Stock #908-N $5.00 Postpaid 
Same Unit Without 
Polarizing Attachment 
‘Stock #916-N $2.80 Postpaid 

BOMBER SIGHTING STATION—A double end Periscope 

aetrament of highest precision. Brand sew and in perfect 

Eondition.6'ft. tall. shipping wt, 300 ibs.” Orig. cost $9,850. 

‘Consists of numerous Leases, Prisms, Mirrors, Gears, Motors 
fecteical Gadgets. 


Stetsi Parts nnd 
Stock 2918-N- $50.00 F.0.B., Oktahoma 
‘wide, finely 


TANM PRISMS—90-45-45 deg.. 544° long, 2% 
‘Steck #3004.M Silvered Prism (new & perfect) $2.00 Postpaid 
‘Steck 23005-M Plain Prism (new & perfect) - 

Heck £3100°N silvered Prism (Second) 


$2.00 Postpaid 
$1.00 Postpaid 


Order by Stock No. 


EDMUND SALVAGE CO., P. 0. Audubon, New Jersey 
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Wooks caver subjects that will 


ANALYZE HANDWRITING 
fa et] Deer 


GROWING—UNCROWDED PROFESSION 
Shdyerimineiny Pagy tmasrtinna haw zriednai thinks Cheit 
eens diem reuredbrecier,cueleia coor, winch ear 


send 
ALL AEE Aes rae 


"GLA intny 426, Mook Paleswurl, 


Riders aah 
Adress Ae 


ai 
included. 
BETTER JOBS — BETTER PAY UP-TO-DATE 


Phe postwar bullding Doom: i 1 full ewin 
and trained men are’ neede 
Sint 
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bol TRAINING IN MINIMUM TIME 


CAL-AEROTECH TRAINING will dd dolls o your pay check all 

the rest of your hfe. Specialising ta AEHONAUTICAL 

ING and MASTER AVI 

‘Tech waiaing is carefully dengned for jst one dheg-—TO MAKE 
MORE MONEY FOR YOU. An alumal of over 6000 soe 

‘afl graduates proves ot career taining & wacurpaued. 


‘GRAND CENTRAL AIR TERMINAL 
(GLENDALE 1, CALIFORNIA 
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ACME 
‘Stamplag Service 
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son Cmte, Dept. 36-A, Excelsior Springs, Me. 


STUDY 10 BE A DOCTOR or merarnvsies 


‘OR METAPHYSICS 


‘annot ae 
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od Write me toley for FREE 
descriptive crater. Sent im pin, talc envelope 


FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


LEARN QUICKLY AND THOROUGHLY 
LATEST, MOST ADVANCED METHODS 


Learn Electricity Fant .. . at nation’s largest exclusive electrical 


school . in only 19 weeks! Learn Electricity Right... copllight 
Instgucigrs ‘help, you learn easily, quickly. thorqughly 
fn-thesob, np-tovtbeominate method of trasmont. Quality yourselé 
for Construction and Industrial Maintenance . . - Operation, 
Maintenance and Repair of AC and DC Motors, Generators, 
Controls, other Power Equipment... House and Factory W 
log s+, Armature and Motor Rebuilding. Entire building—4 


Hloors devoted exclusively to this one course. Individual atten- 
tion to students. Living quarters arranged for if desired. 

Pay after you graduate . .. Lack of money need not hold you 
back” We will finance your iraining. Pay later in small monthly 
Payments. 


MICHIGAN TECHNICAL INSTITUTE Dept. PS-4 
"2281 W, Fort St,, Detroit 16, Michigan 


Dept. PS-4 2281 W. Fort St., Detroit 16, Mich. 


Sond me catalog end complete information. 
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‘ADDRESS 
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MAIL COUPON TODAY! 


To those who think 
LEARNING MUSIC IS HARD 


Juan ori then setesond vvte prt te hehe 3 in ers 
‘Widew"" Walts. Look at 
the diagram. ‘The first 
note of the music Is “D."* 
Following the dotted line 
to the keyboard you'll 
find “D" ig the “white 
key between the two 
ick Keys near the mid- 
dle of the keyboard. Now 
read below how you can 
learn to play any inst 
‘ment quickly and easily, 


Easy as A-B-C—Costs just afew cents aday! prs. <sizy;,sens, at, us, usin 


area yu in owning mae a nom id ns BE poeta 
pimrmanniapem acest ies Sel See ey, sear 
RTT Aan tc ot ening po end ea 

‘food times now! For through an easy method you can now learn FREE! nt and Pi 
Signet enone meats Vartan ae 


Learn to Play by 


‘The lessons come to you by mail from the famous U.S, Schoo! ‘puny instrament checked bel 
fe. -complete instructions, clear diagrams, and all the contig 


Rote, “First you_are told how 
todo a thing. Then a picture 
shows you how, Then yeu do it 
Yourself and hear it. Rersem= 
Ber."don't ‘confuse our method 
with “any system claiming to 


play only from real notes! 


For Men Who are Trained in 
AUTO BODY SEO vent 
‘ine! 


rahe 
eee 


faououen, RELIABLE TRAINING 


thas trained men for 


fal rou 
facts Bi 


. to go to College? 
--or to enter a Profession? 


9. Beant 0 
Gptumetry, Bmbatming, CMrupeay, Law ite 


. or get an Office Position? 


POPULAR 
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Fistula — FREE 


NEW BOOK—Explains Causes 
and botest ee, 


TENE RONEY | 
|B kose | 


f Sa 


"ARTHRITIS 
(aa — 


ABSCESS} 


bel 


Illustrated, authentic 40-page book on Fistula, Piles 
(Hemorrhoids), related ailments as shown In diagram 
and colon disorders is yours FREE. Send posteard to 
Thornton & Minor Cl uite 449, 926 McGee St,, 
Kansas City, Mo. 


RAISE CHIN-CHINS 
ae 
D tor 


Be Siatcki oy = 


Seis njan tn pleiar gaigin che tian Dee Sty 
Sheets. Lowen 'Sé stamp with hae, ade 


HY-SCORE G—_ 


AIR PISTOL tees. 
& " 
is 


aoig on. 10%" 
% 
SEE YOUR DEALER OR ORDER DIRECT 
Send 10¢ for circular to Dept. P-4 


“MAGIC VANISHING CAR 

Throw It into the Air, It completely 

Inter from spectator’s ‘pocket. It amu 

Easy to do, B5c with Amazing Catalog 
aN 


TTT Used Government 
ELECTRIC LIGHT PLANTS pits cusranteca ing 
‘ting condition. 110 volt, 2000 watts, powered by 
Stratton or Wisconsin wir cooled enuines, $148 30.” No 
Sraers, Limited quantity. ct quick. Send for dese 
MIDWEST SURPLUS SALES CO.. 1320 U 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental plates s0 
much firmer and shugger that one can eat and talk with 

‘many cases almost as well 
lessens the constant fear of a 
‘chafing plate, 23c and SOc at druggists 
hasn't it, don’t waste money on substi 


sna! pour drucaint asa’, don't waste. 
fivtes, but send us 0c and’ we will mail you a. generous 
UP. 


‘INC. 
ELMIRA, N. Y. 


trial box. 
KLUTCH Co., 


Box 4794-D, 


Do You STILL 
CHANGE-- 
MOTOR OIL?? 


If so—you can END this needless 
r With, 


Re- Refining 


ecrelncs ersnkease 


UCK—TRACTOR and DIESEL, = 


ana 
STEAM 
BOILER 


NOT A TOY 


bronze end 


TALK- SING 7 Thru cam padle 4 
ice wcaPan 


Secret for Inventing 
FOR THE AMATEUR INVENTOR 


‘The Grst and only service established exclusively for 
helping the amateur inventors ‘in testing the commercial 
Yale Oe thelr inventions ‘and gulding them ‘in the correct 
Course to securing patent and market at the least expense. 


Service guaranteed. Full intormation free on request. 
E. C. BARNES, PO Box 85, Attica, Indiana 


FURNACES ‘Worive 


4318 Sheridan Blvd, Lincoln 6, Nebr. 


START A BATTERY FACTORY 


BY MAIL 
‘16 Days Trial 


Free Catalog. 
ADVANCE SPECTACLE COMPANY ' 
537 South Dearborn Street, Dept. SPF, Chicago, Illinois 


Satisfied with 
my JOB and PAY? 
NOT MEI! 


“Some day I'll really get a break and go right 


‘That's wishful thinking. 

‘You know that the “breaks” go to the man 

or woman whois prepared to take advantage of 

‘the person who can fill the better job 
worth more money. He makes the 
“breaks” instead of waiting for them. 

‘You can influence your own future by pre- 

ring now for the step forward—so that open 
Ings come because you are equipped for them— 
not as the result of luck. 

Why not take the road that thousands of 
ambitious men and women have taken to help 
them to better jobs and more money. 

Prepare now. Send the coupon below—check 
the business field of your choice and we'll send 
you without obligation our FREE 48-page 

describing the opportunities and com- 
plete information on that field. 

‘Send the coupon Now. It may be the turns 
ing point in your life to that better job and 
more money. G. I. APPROVED. 


LASALLE Extension University 


A Correspondence Institution 
417 S. Dearborn St, Dept 483-R Chicago 5, iL. 


Teen eeasers footy pemree ge 
Eat essen 
Soca 


Adar0s5 —aannnn 


Nc JUST OUT! | 


/] BRAND NEW GOV'T SURPLUS 
SOLID BRASS 12 FOOT PORTABLE 


RADIO ANTENNA 


Real $15 value now only $4.95 #15 
FOR HOMES, BOATS or AUTOS 


Same os used on Army tanks. These telescopic 
rustproof antenna have a tremendous pickup ond 


yate dangerous Bross through- NEW: 2 wp. BIKE “‘SIDECAR’ 


out practically insures NOISE FREE RECEPTION. 
12 exceptionally rugged sections 
compress inte 1 ft. 4 in. 


SEND ONLY $1.00 
FREE 


QUANTITY LIMITED WoTon INDUSTRIES INC. 
MAIL ORDER TODAY. A real $15 vi 
MASTER MACHINIST - MECHANICAL DRAFTING 


_,TOOL-DIE DENGHING » TOOL ENOINEERIN 
10 days if not sati 


RADIO HOSPITAL 
re, DEPT. in 


The-Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
for holes in wood, 
plaster.” Sticks and 


paid (in US.) 
money-back 


DONALD DURHAM co. 
_Box 804-D, Des 31 


$1756 7 To "$3,021 F FIRST YEAR 


Veterans Get Special Preference 


Railway Postal Clerks—Mai 


Carriers—Mail 
Clerks: Patrol Raspetiors: 


ith at ot 8. 
‘alten, Boar, 


Mail Coupon fear 2 
32-Page Book on Civil Service—FREE 


POPULAR 
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CONFIDENTIAL LOAN SERVICE 
Borrow *50 to #300" 


Need maney? Nomatter where 
‘on live you ean borrow BY 
{AIL $60.00 to $300.00 this 


HessieNae cence 
Pa yeh al application 
Baemense | Besnard Pie 
byATE-PANGE Co. 
303 Marine Bidg. + Dept. 1-13 + New Orleans 12, La. 
BATTERIES [3£0,70, woRK LiKe new 
TT wlth and without pew materfals 
Huthond wethout ney materials 
Complete copyrighted Star2e tall ne ate onl use 
BATTERY LABORATORY SCHOOL, Dept. C, Minneapolis 13, Min, 
MAKE MONEY CASTING sdk 
* FREE FACTS SENT 


LAWN ORNAMENT-NOVELTY PATTERNS 


Big Money for Workers 
In Home or Shop 


COMB-: A- TRIM 


THE NEW QUICK TRIMMER 


Something New! Trim your hair with- 
ip ‘ut any experience easy! “The 

teas hale’ comes off smoothly and 
~ sly by Just pulling trimmer through 


like an ordinary comb. Also re- 

‘Moves hale from legs—armpite. Save 

fon haircut Billa, "Trim your 

(Own hair or the whole family's 

Send $9¢ and your Comb-A-Trim 
i) be went at once. 


SPECIAL OFFER 


CraeT Ease —-« COMB-A-TRIM CO. 


1734 Carew Tower Dept. 1-18 Cincinnati, Obie 


Give yourself the Backing Of a 
GREAT GROWING LMOUSTRE, 


REFRIGERATION 
AIR CONDITIONING 


® Refrigeration and Air Conditioning 
place in fast growing flelds of our tin 
men paid well to service, install, main 
rebuild househoidand commerc 
fefrigerators 

Velopments such a 

and” many "new 

Demand. for "com! 

tions in restaurants, butcher shops, 
taverns, ‘orists, bakeries, 

Conditioning in homes, of 


START NOW—Full and ime Earnings 
‘There may never again be such opport 
who want better Jobe of business ett 

ion’ ground ‘Aor 

Many Started with sma 

who” built 


ED IN WORTHWHILE JOB OF SE” 
TING UP YOUR OWN BUSINESS. 


ae ining, #8 Home 


Begin your training at 
ish 


Bi ‘home “you 
Shor prov 
STUDY instruction—ectual 


ined) men te learn. by" os 
‘Stare on actual refrigeration work. 


A NATIONALLY KNOWN INSTITUTION 


Send free iliestrated Brochures and other information about 
Refrigeration and air Conditioning 


| 
| 
! 
1 Veteran 
! 
! 


| 
| 
Ee 
1 
1 
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RHEUMATISM YIELDS 
TO DRUGLESS METHOD 
OF TREATMENT 


Excelsior Springs, Mo., March 30—So success- 
ful has a comparatively new, drugless method 
proven for treating rheumatism and arthritis 
that an amazing new book will be sent free 
to any reader of this magazine who will write 
for it. 


This book entitled, “Rheumatism,” fully ex- 
plains why drugs and medicines give only 
temporary relief and fail to remove the causes 
of the trouble. 


The Ball Clinic, Excelsior Springs, Mo., has 
drugless treatment for 


perfected a system of 
rheumatism and _arthri 
world famous mineral waters a . This 
new method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 


You incur no obligation in sending for this 
instructive book. It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company also include a 
free copy of the book entitled, “Good Health, 
Life’s Greatest Blessing.” Address your letter 
to The Ball Clinic, Dept. 36, Excelsior Springs, 
Mo., but be sure to write today. 


FOR STEREO PICTURES, IT'S 


STEREO-TACH! 


Toke Third Dimension Pictures with the 

ie STEREO-TACH ond your own comera! 
here's nothing in photography 20 seartgly beaut 

fal and iifeiet You can't reproduce u Sidon 

picture in flat 2-dimension printing? 

Outhie No. 101— "Pach 


Sri Fan. ‘The Stereo-Toch 


Transparency Yor Thind-Dimension Projection, the STEREO- 
‘Viewer FLECTOR! Just Out! ee yout dealer or wre, 


EXCITING 
FILMS 


Thrill audiences at your 
8-16 mm. screenings! 
Breath-snatching Bull- 
fights . . . Movie Stunt 
Men in life-and-limb ac- 
tion . . . Death Defying 
Dives. 


GLAMOROUS subjects star- 
Png Folizmoadis mast, beauteous’ daughters, 
jels selected by artists as the loveliest in all 
the world in beautiful scenes; sensational dances, 
SPECIAL OFFER: Send only one dollar for 
new flim. short, jorous. exciting Stars" 
featuring four Florious Beauties. State &mm, 
1inin, For Hetings of all Bxciting itma tre 
and this Exciting Filin, send only a.single dollar, 


now. to 
EXCITING FILMS 
1071 EI Centro, Dept. 12, Hollywo 


nach. Repalrs tanks, tools, 


fenders, machin fe 
Ender machine parts et Comes com: 


JIFFY ELECTRIC COMPANY 
azn Siegen Hy, Dept. FE-. as Park Mah 


ADVERTISING DISPLAYS, ING, Dept 2, COVINGTON, KENTUCKY 


SIX BAND COMMUNICATION RECEIVER BC-348 


Featuring covernge from 200 to 500 KC and 1500 to 18000 
KC on a direct reading dial with the finest Vernier drive to 
‘be found on any radio at any price—~extreme sensitivity with 
A high degree of stability crystal Giter—beat frequency 
Oscillator with variable pitch control—antenna compensa 
Hon—standard ¢ volt tube types. Contains a 24 to 32. volt 
ipply dynamotor in compartment within the hand- 
erackle nish cabinet, the removal of which, 
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‘BUFFALO RADIO SUPPLY, DEPT. $4, 219-221 GENESEE ST., BUFFAI 


leaves plenty of room for installation of a 110 V, 25 or 60 
cycle power supply. These receivers, which make ‘any elvil- 
fan comminleations feeelver. priced’ under £200.00. 100K 
cheap and shabby by comparison, ‘are only $44.0. Power 
Supply kit for conversion to 110 V, 25 or 60 cycle is only 
35:50 aaaitional 


matched gare from Ufo 
3.00. SRD Fon “CATALOGS, 


“JACKPOT” 


Home Model 
COIN MACHINE 


(© Great fun maker for Rum- 


mm 


Webb DISTRIBUTING CO. INC. 


CHICAGO 12, ILLINOIS] 


1 tn, Roe, 7 


6 SOUTH KEDZIE AVE. * 


MUFFLERS 
STEELS and ALUMINUMS 


with a motorboat tone 
SINGLES, Chev, V3, 
Steels $5.50, Aluminum $630 
ol 


SANDEE MUFFLER co, 


7523 5. WESTERN AVE, LOS ANGELES 44, © 


fp **cun KILLS WEEDS 


as 
Better Built 
Lower Prices 


FIND OUT WHY THE 


DEAF 


CALL IT A MIRACLE 
~ ot wh 


THIS ONE 


About i; size and weight 
of old style hearing aids 


You'd call this new Beltone Mono-Pac 
Hearing Aid a miracle, too, if you had 
been wearing a clumsy, annoying, bat- 
tery pack strapped to your body with 
entangling wires, and then suddenl; 
found the new Electronic Beltone. It's 
a single-unit hearing aid—so small you 
can ide it with the palm of your hand 
—so light you forget you are wearin, 
—so thin it is lost from sight—so effici 
ent you bless the day you learned aboutit. 
‘Those are a few of the reasons why 
more people are wearing Beltones than 
allother one-unit hearing aids combined. 


GET FREE BOOK ABOUT HEARING PROBLEMS 
about the 


MON 


HEARING AID 


BELTONE HEARING AID CO., Dept. PS-74 
'450 West 19th Street, Chi 


Pica ound me; withou! otpstion, FREE taforne= 
tion concerning the new Beltone with the amazing 
X-Call which out ‘unite 5 times ita size, 
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ui 
DryGell Ballers Yachting, Hi 


and all outdos 
iy 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
« For Pleasure and Profit! 


\ANER ELECTRIC CO_, 1512 Jarvis Avenue, Chicago 26, Det. M-4 1 


I Gentlemen: Send Free Sample and Details tor 
[ 

A 

Sey Sore 


a 
POPULAR 
52 science 


dinget, Gyro. Flyer, Vesuvius Fountain, "Flower 
Pots Roman Candles, Aerial Bombs. Sparklere, 6 
packages Chinese Firecrackers, aad 6 


BUNK! RETAIL VALUE 88:55, 
RICH BROS’ FIREWORKS co. 


YOURS FOR ONLY 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with 
feab—press heavily on hips and 
fall to bold rupture? You need t 
oF cutting belts. Automatic adjustable pad hol 
opening—follows every body movement with instant In- 
creased support in case of strain, Cannot sllp whether at 
work oF play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE book, “Advice To Ruptured,”” ai 
details of liberal truthful 60-day trial offer, Also endora 
ments from grateful users in your 


NG 


in SCIENTIFIC GUZZLIN CHARLIE” 


$2. 95 na 
Charity = 


‘ieee 


501 6th Ave.,. Dept. P.8.,N.YiLLiN-Y- 


RADIO PARTS ASSORTMENT 


Experiment 
re, Seite 


THOR ELECTRONICS, 5051 N. Clark St, Chicago 40, 


BUILD YOUR OWN 45 


‘scary to vulld thishouseBold applianos and = 
DBrottable to ure. Save up to Tot. Operates = 
n 110 of $3 volts, Plans show 5 sises and are | 
aE, 'g eliow, ERUGY MAKING ONE OF 
‘nugly and comfertalls. 


mre. 
aQp™ LASTS for MONTHS! 


het 
makes False Teeth Tl 


‘Makes loose dental plates Mt 


it-Rite Cou, 1573 Milwaukee Ave. 
‘Dept aaa chicago Mie 


MIRACULOUS OPTICAL GYROSCOPE! 


The Famous Mark 18 Gyro-sight... 


HIS maxniticent precision instrument is a triumph 
Tot Spplied Physics Is breathtaking tagenuite fas. fp 
cimates every enutnces who sees it. IT WORKS! Operate 
tits “aspired aireraft guasseh that measures and 
Computes automatically sce how sheer" designing 
fenvus made xear trains and amplifiers unncces 
Gyno UNIT COMES OUT easily with all 

Remover and se how tiny bal-bes 

Voor only 1/1Gik emp, AC of DC (no S-ohase or 
400" Suit!) "You'll marvel. at the prevision-bal- 


Demonstrate how @} 
TION IN SPACE anc pas a hand ficured 
spinning mirror supporting a perfect optical image at 
fall Speed” Energizing 6 electromagnets with DC will 
show erection rate or combute lead and deBections. 

Light up the twin projection systems and see both 


Fi FV e-1. tested perfect for tel 
eblectives! (Unusual—sce instructions.) 3 Pr 
Bese surface flats, aluminized. ine 204 x 4¥a" Re: 
Hecting siass, sun. filter, Two 22v lamps in door 
Shangeable if another voltage is desired, no rewiring: 
Two reticles. tlass enclosed. Stainless gea's, PLAS: 
Tie GEL CELL DEHYORATOR with tell-tale colored 
fillca’ gel. Die-cast alumina. case. HERMETICALLY 
34” cable. 10 coded wires. Detailed instruc 
i shock ‘base. '25-leaf 
STAINLESS around 
fods. azimuth clamp, bolted to wood shipping base 
Elegant padded cover for complete unit—brand new. 
original package. Cost Navy hundreds of dollars 
What © Buy ot Only $12.95. Send check 
order, no C.0.D.'s, Ship, wt. 13 Ibs. Expres 


COLUMBO TRADING CO., Inc. 


304 Canal Street, New York 13, 
25 yearson Canal St-—Five Floors of bat 


New-Ready to Run—For Only *{295! 


ty AMERICAN 


Here's the new American Port- 
able Electric Saw—ideal to save 

in pro- 
by tool. 


time, labor and mone: 
duction work. Not a hob! 
Speedy .. . powerful . 
for one 

blade. Adjustable. Precision- 
built, dependable. Write for 
free details, giving your occupa- 
— tion. The American Floor 
= Surfacing Machine Co., 532 So. 
St. Clair St., Toledo 3, Ohio. 


ELECTR 


DUSTRIAL ELEC 
pls How! 


READY IN FEW WEEKS 
IGGER JOB OPPORTUNITIES 
LEARN ON ACTUAL EQUIPMENT 
IN NATIONALLY KNOWN SCHOOL 


] FACTS FREE for Men Who Want to Get Ahead | 
(STITUTE, Dept. C-14 1 


‘otner information about | 
(NON VETERAN 
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Harley-Davidson U. S. Gov't | 
Surplus Used Motorcycle Engines 


@ For ‘37 to ‘46 H-D 


on as Technician, 
Motorcycles! sec Degree in ELECTRICAL 
j ENGINEERING with u Machinery or Electronics Major. 
@ For Economical ‘Write for booklet, “Career Building. 


Portable Power! MILWAUKEE 


‘CHOAL of 


NEW! 1137 SHEET METAL BRAKE Only $1 ° 


COSTS LESS THAN GAS 
More Power, Cleaner Motor. 
Mail card for data on $17.50 
Water- injecting Carburetor. 


OCTA-GANE 
2425 E. 57TH ST.» LOS ANGELES 11, CAL. 


INVENTING 


Mines ad 2 
‘Enarge for ahtoping ntelde af Repatar eliery’ Bone 


—FOR =; 
PROFIT! {00 


0 or 
hand for new inventions 


F AMERICAN INVENTORS 
‘Washington @, D.C. 


BIG NEW LAFAYETTE INVENTIONS] 
CATALOS WANTED AT ONCE _ 


tnd Protective Disclosure Form. 
of firma who may bay cash or roynitien for good 
ivdey_theyre peieed for super: ull pare re today ae 

~ a ‘Btrest ‘Oat 


Say Lifipette 77 wi 


Pre WIRE TELEVISION INC 


AND TRADE MARKS 
C.A.SNOWé CO. 


REGISTERED PATENT ATTORNEYS 
IMFORMATION TO 


wire FoR 1 
426 SHOW BUILDING, WASHINGTON 1, DL. 
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“Pil show YOU 


how to make yourself 


COMMANDO-TOUGH 


AIRPLANE GENERATOR 


] can be used on homebuttt 
Electric Welder, Wind 
Charger, Battery Charger, 
Light Plant, ete. Als 
De" used ‘on’ boais, trucks, 
alrplanes. Fits nearly any 
24 volt airplane system, 


Built by Leece-Neville, 24 
volt, Model Ld, 


double- 
quick time 


BRAND NEW! 
gauge 2. $24.95 
required on 
ore. shipped 
Express chat 


‘AERO INSTRUMENT COMPANY 
Municipal Airport, Mouston 12, Texas 


APPLIANCE 
REPAIRMEN 


...OR IT WON'T COST YOU A CENT!” 
| says Gearge F. Jowett 


WORLD'S GREATEST BODY BUILDER 


Pissstits 


Chicago 34, tt. 


Lahey ol a ACTION BRINGS 


INVENTORS [xhin ond 


Fi 

COURSES IN BOOK Foran . 

ONLY 25¢ EACH 

oPAtY 252-280 FREE: 

BOOK WITH PHOTOS OF FAMOUS STHONO MEN 
MAIL COUPON WoW 


FREE 
$M MAKE YOUR OWN 9% 


COSTUME JEWELRY 


SPLENDID HOBBY OR VOCATION 


Foca Benga 
St Molding senty Lens 250 
Cheep of C Molding a atiehty Arm 252 () Molding a Mighty Orlp 250 

C Molding aatignty Back 25¢ Ci MoldingaMighty Chest 25¢ 


D Send ait 5 C.0.D, ($1 plus postage.) No orders less 
Site iat Cob. 


Ghains ' ‘Clatps. = tate 
Bow Kndts e Catthes 's) Plexiglas “» ‘Cements ‘Oyes 
WRITE FOR FREE CATALOGUE + DE! 
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LOANS 4 MAIL 


$50 to $300 ‘WA HURRY 


‘CONFIDENTIAL 
Salaried people, men or women, married or sin- 
gle, loans on your own signature, or your own 
. NO personal interview. NO co-signers 
led. NO wage assignments. You mail the 
application to us... we mail the money to you. 


ow to Start 
| Ls OWN, BUSINESS 


BING PRODUCTS 
Dept. B-18, 88 Broad Street Boston 10, M: 


Ottawa Self-Propelled Buzz Master 


CLEARS LAND FAST! Powerful 6-HP motor 
‘with friction cluteh for safe operation, Cut 


= 
MERCHANTS INVESTMENT. "co. 
819-H Tat Nat'l Bldg, Omoha. Nebr. 
ithout abligation, rsh complate detois ond all popers necesiory 
Joon of $___ta be rapoid ot $. 
‘doy of wach month 


SANBORN 


DOG WHISTLE NO. 1-G 


fe prec 
Sithoue special 
MENTOR, OHIO 


ith Carbide “fl 1 


Price Post Paid 
Newest, most improved 


s 
netic. Cuts all directions. Easy 
follow any contour. In plastic case 00 
with pocket clip. 


weimarks harder 
IMATION OFFER 
SCRIBER & PUNCH $325 


ributors 
and Seleamen Wanted 


Price Post a 


ILHAUPT ENGINEERING CO. 


UDAMY, WISCONS! 


LUCA’ 


5051 SOUTH LAKE DRIVE 
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AIRCRAFT SUPERCHARGER 


LUBE PUMP 


Designed for pumping liquids up to 3 G.P.M. 


Original cost: $24.00 
300 to 3900 HPAL, 


$395 pn 
32 rom 


«, 1729 N. Mobile, Chicago 39, 


own ELECTRO-PLATING Business 


Profitable-Simpl 


FREE 
LEWIS ELECTRICAL MFG. CO. %2 


min Ra, 
Now Vork 67, MV 


LAWN MOWER 


Rotary Type Lawn 


‘Mower 
Write for We Supply Cutting Unit 
FREE Circulor Complete. 
price 12.50 


NO INCREASE 


Why Pay More rece 


NEW! MINIATURE 
DUST MASK 


att ‘A HOBBY THAT OFFERS YOU 
Ea we as PLEASURES 


past Ty DIR Hand Crafted 
pes ANC eas LINK BELT 
ea [— 


Easy toMake—Easy toSell 
et oday on a fascinating bob 
‘up to $10 oF $15.4 wok 18, 


or $i You 8 presi 
(or mail only’ olla for sampl 
oney ‘back it not delighted. 


DWINNELL CRAFT SHOP, Dept. SC-74, Eim Grove, Wheeling, W. Va. 


Tie Champs 
LOUISVILLE 
SLUGGERS 


When springtime beckons America 
back to her baseball diamonds, you'll 
find all great hitters armed with 
Louisville Slugger Bats. They know 
—from experience—a genuine Slug- 
ger is the thing to swing. It’s safe 
to rely on a Louisville Slugger to get 
your base hits, too! 


ous Slugger Year 
uoceae 
E ‘AT YOUR DEALERS 
v or Send 5 Conts to 
eS ep. 2304" 
Millerch & Bradsby Co. 
Lovisville 2, Kentucky 


Pat, Pend, 


SAVES TIME, EFFORT, MONEY IN 


APPLIANCE 
REPAIRING! 


Apoliance Tester ANTE 


FREE ith, c2°* Tevet, New, Complore trocica! Course in 
Slectrical appliance repciring. WRITE FOR CIRCULAR, 


HANLAN CO., 1419.8, Jefferson Bivd., Los Angeles 7, Calif. 


Portable Paint Sprayers 


No. 444—Outit, twin cyl. 4 eu. fh. production type 
Won, 13 fh alr hove, tog. ond’ gouge, V belt ond z 
Inet pully: Compicte fee mato S47? 


SPRAY ‘GUNS—-LOW PRESSURE 


‘os 


Pumps 1002, pressure for 
Complete with hove, pump, 
eat unuse 


et. ‘Norton hong 
ighted, 


‘heck or MO, Hramediate Selle 


‘Morgan Grinder Mig. Co., 812 So.'3iSt., Omaha 5, Nebr. | 


PRESTO/ ASTER GLA 


MASTER GLAZE 


te Let : 


Tuster for new and used 
—not a pait.t]—nothing that 
MASTER GLAZE is a unique disco 


lant! Doesn't finger-mark—doesn't smear! 
‘A'match box full glazes an entire car. Seals 


“FREE SAMPLE 


‘end your name and address to 


Write todayi 
MASTER GLAZE CO., 7/10:88'W. Narweed Aves Mileaakee, Wis. 


POPULAR 
SCIENCE 


for men ond 
women, Sweep second 
hond and unbreakable crys- 
tol, Send no money, wear at our 
risk, Sotisfoction guaranteed or money 
bock in 5 days. Send name and address. Pay 
postman C0. D. $8.50 plus postage and 10% Fed. Tox. 


TECHNOS WATCH CO 
556 BROAD ST., NEWARK 2, NEW JERSEY 


pep. 


Easy Self-instruction In All 25 Branches Of 


MATH EMATICS 


‘To You By Experts From Leading Colleges 


M 


Dh Be. rookizn NP 


os 


uta STORAGE TANKS 


condition, Up to 400 Ibs 
‘weluhe 18 Tbe. 9 allen 
54/08. Same specifica: 
3 Tbs. 2¥s alton ‘en 
pipe tread: Ideal for 
ny liguids. Perfect for 

s.'Limited quantity. 


| Prices FOB Kansas 


ity. No COD orders. 


MIDWEST BUY ANYTHING CO. 


1820 Loe 
Kansas City, 


‘Yes, we're CALLING ALL BOYS, and 
we're calling YOU, too. Tune in on an 


‘send you postpaid by retarn mail a genuine Melomite crystal 
‘writh complete illastrated instructions for making your very 
‘own set. Tren you will enjoy com ‘with others for 
Tong-distant reception. With crystal and inetractions, we 
send The Magic Crystal, our own publication chock-fall of 
Rews, diagrams, questions and answers of interest, Don't 
delay! ‘Send 2c today! 


ALLEN RADIO, Dept. PSM-4, Clinton, Missouri 


Looks and fools exactly like @ 
real “45 Aulomatic. Made of 


BIG, POWERFUL _ 
worLb- 
RANGING 


heavy die cast iron. Plastic 
imitation pearl handle. 


Easy 

to load and operate, Just the 

thing lor red blooded American CHASSIS 

with FM 
(Frequency Modulation) 
5 WAVE BANDS 
SEPARATE CHASSIS or 

‘COMPLETE CONSOLES AVAILABLE 


The SYMPHONY GRAND 
}0-PHONOGRAPH 


Special Offer 
Our Price Only 


SAVE the 
pe RETAILERS 
PROFIT! 


MILLION 
PAIRS SOLD 


RY DIRECT FROM FACTORY and SAVE! 


Ii I COUPON AND MAN TODAY OR AI 
te poste 


MipWanr tune Comet 
Depl.24-H, 909 Broadway, Cincianatl 2, Ohio 
Pleose send me your new FREE Catalog. 


For the First Time— 


FLUORESCENT 
All-Lite TABLE LAMP! 


agents 


acc 


Fi RST to utilize the exclusive 
feature of UPRIGHT fluorescent 
ilumination, the ALL-LITE gives Dy 
off a soft, even distribution of light 
without glare—from shade top to 
bottom of base. 


Selling like mad. Men order sample, show it 
and reorder in gross lots. Instant’ appeal. 


MAXILUME COMPANY 


F R E E SAMPLE OFFER 


ple. offer is free- 


mone) ft, 
you Bow fo sell to tundreds of homes, restate 
Zants and public places and to stores by the 
jozens for resale. Also immediate delivery on 
Standard uorescent Aixtures. Get going with 
hg MAXILUME line T's winner for others 
i, Taat profits to you. Rush 


107 S. CLINTON, Dept. 94 
CHICAGO 6, ILLINOIS 


Apait 
tear 59 


SATCHEL POUCH WAND 
4 MICROPHONE 


SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


JUNGLE 
HAMMOCK 


BIG ILLUSTRATED CATALOG FREE 


5 Dept. PSas7 
509 So. State St. 
CHICAGO 


POPULAR 
60 science 


Clossified Ads only 60¢ per word per insertion, payable in advance, Minimum a 


10 words. To be included 


in May issue, copy should be in our office by March 26. May issue on sale May 1st. 
POPULAR SCIENCE 


MONTHLY—351 


FOURTH AVE.—NEW YORK CITY 


‘MOTORBIKE. Manual contains easy 10 
balla motor bike, scooter plans and motor 
epair information $1.00, Veco, AT, Box 
15 Evansville 8 Ind. 


Increase. power, speed. 
uit equipment. "eee i 
Lee’ Motorcraft, 1413-b ‘Orent Northern 
Bidg.. Chicago 4, filtous. 


" greta. clu 
Bier, Dept, Bal, is W. 


vinentate 
Sorvertibieg, “ete $2.00" Alsauat, Ba: 
heering, ait "64 Street, ‘Brookiya 
ABOAL malers tor B-¥', Finest obtain 
lif age, tone” Complete eth 


ectganer Sees meters 
Brackets eo talon, 38, Clymer, 
‘atavies 6. Gall. 


Re ot Dulce, chy of Pint book, 
fe, Milusintions early, Tate 


i 
ee eee Pe 

te Ed 
‘DUALTONE ia 


iad ne cece ar sae ment 

pip. trom alder Beiges and 
fostruetions $1.00, Alden Mo= 
fers, Oakland City, indiana 


“INDIANAPOLIS Oficial 1946 Race Pro- 


‘WHEELS, Steel Dist rubber-tired for 
toys, warts, scooters, ete. Sizes 3", 0°, 
Tb” 10" avaliable, United Wheels Mfg, 
Go. 11727 La Payette Avenue, Chicago 20, 
Minots. 


* 


\TTENTION, Pistons, cast Lyaike, 
‘oss Femi 116" io. 
factors. Also 1 


foribid Sr foots ad 
‘Eruber Tractor 
Suppiysdoeit Go Main’ Ste Prati seasse 


MOTOR Scooters, bleyele engines 120 
miles gallon. Dime’ for catalog. Clymer, 
Desk B45, Z135 W. Pico, Los Angeles 6, Cal. 


(RBURETOR repair kits for Model 
ord with Zenith carburetor Gq 


Ss 1 
Exrburetor Service, 600" Labatt. Pett~ 
“hie 30, Mie — 

wal Convert_eaaily1o 


jt cars. rarere, ete, (380 by Aret 
Baily Sideet Motors: Directory, Athena, 


fet Racer, Motor 


Moworcyeie Plans, ‘specications, (or 


Specticuions, fon 
four contained is strated handbook, 
Bier agit bargain priced. used motors, 
oioretooters, ‘Bervieyeles, ete, theluded 
rect "Midwest, “Se38 rtiimond, "Toledo, 


“PROFESSION 


{oh Natori Needed to mai as v= 
tng tent. Up to So's savings. For ia tent 
write Vacu-matic ‘Carburetor. Co.- 
Aglieadir Ww. "State Street, Wauwatons, 


(g, MOTORSCOOTER $10, Motor 83, Tires 


$21 Send abe for bie ‘cats 
Sf" other sensational bar 
nee 


ilo 'S blade.“ yout 
en motor altcol gungrams”S0c, Stade 
a Aerseraft: Ft Worth, Tetas 

‘AIRLINE, employment, interest you? 
whee ier nlp, Tee infomation. it 
‘amas City 10" Miswourl : 


r Mating, Wits for teforma 
‘of Aeronautics, 


ELECTRICAL 
SUPPLIES & EQUIPMENT 


‘Pencil: Writes, Enaraves all 
Srover Gnicags is. 


A parts sto bull oF 
Fyre Lamps, S46 


neavy outy ia rata. 0 eel, 


a, ty 
alr a: Aeon ib Mae ‘ ib PE 


CAMP. sockets brass shell, three-way 
Mogul wockets cord ‘seta, switches. lamp 

ts, ental 

Ehhiesigo 13, thin 


Ge Gearon, 4348 roadway, 


alge, 
Gare 


Gan Surners. Sell for us 


count Ted. Riseman, tad East Seteroon, 
‘Bpringnelg, Ulinots, 


oT mans te 
Eee e s 


NEW Glass Drili Free iterature, Box 
RIGA, Seal Beach, Calif 
aiGARBIDE, Tioped Seriber $1.00. Penn. 
210 Penn. West 


Soran eee 


‘Saw Plier, $7.50, Files all eave 
“Grealar’ “730A "80." 2nd "St 


wauischments At lh 


Jats, aril presets. Tree cleculag, Corona 
Tool Go, Dept. 8. Wore st Ave, Gor 
TAPS a: Dim die om manetaciarene 
‘Se stall cost. Write for 

ist, Ring Tap and Toot Co., Inc., 


WELDING, SOLDERING 


EW Model secric welger 110 vlt AC 
it weld all metals o 
recta Complete wth power unit 
flame und metallic are attachment 
Bona: fen rods nak ali for 0.08 
‘hed py the Navy, Marie Welder Me Co. 


few ork 
ACETYLENE Welding” Generator 
to'Salla~Pinns $200" Weldon. 2, "Box 
Sta. Phoente. Art 


BUILD , aulomatie acetylene welding 
mane? 25 pound carbide capaci Plane 
"Plan Bervice, 6081 N, Por 

fine Ave, Portiand, Oretsa, 7 

“WELD, Cut, Brave with eusoline! Amaz= 
Ing new’ discovery shatters costs, Boosts 
prota, Important Write Matibews Mie. 
algary, Canada 
6 ‘AIR CONDITIONING 

‘8 HEATING 


MACHINERY, TOOLS, | 
‘SUPPLIES. 


! 


‘bronze, dural stee! ‘and staintens 


a 


aa Sa FO SO 
canvas, all widths for Boat 


“MARINE conversions for Pord and Jeep 
glue Catalog Woe hiner, Manutactne 
{ne ‘Company, Department’ a, Newark 2, 
New Jersey. | 
KAYAKS, Rowboals, Weldwood ready 
cut fits, Booklet. E.'J Croot Co., #100 
Basking mide, N. 3. 


"PONTOON dock with a asin for 
alldren” Blase 4.00, Uidemark, 220 Po 
fomace Buffalo 13, N.Y. 

1 ENGINES, MOTORS, ETO. 


ee Data lst 205 polars, a= 
nd three phase, $00, Motor Data, 


ise. ete Mea" be Cable, i 
Bis Hingis 


Sempany" ans hifwaee, Chicago 
MOTOR, winding | terter, indicates 
burned out or partiy shorted colin in ain 
for, Tepairmen’ Send” for bulletin, Motor 
a 


Inaustries, 
7 AMERICAN, 


POLICE 
aERSU 


ercise 
‘Pree booklet. 


‘Good Sars 


"$50.00 BODY Builldine Course a ae 
oe 2 BES 

sree ea 
anise SES 
‘Culture. eleare, Dene. 'D. Miami Pia 

Se aero 
Pe ree 
Si aeOeTG enone Cs 
Shae RE eRe 


= NITION, Rew and, Gee 
Sep ito” — “Fuming Take” ht 
Toe, “‘Rudoiph’s, “Atchison, eaneas, 
BARGAINS, ‘rear, bin 
peraealcy, sree de Bio Stier 


Runnemede, 8.9. 


“SEND 0c for Hist 100 new and used 
fimar, Minnesota, 


chap: 
Ban-Oilbert Company, ine, 400 West Ivy 
Street, San Diego 1 


FISHING Poles. 


Bats, Bull- 
Benes 


TELESCOPES, ETC. 


Telesooe, 
siaineer, equator 

planets, stare ais 78 Weite Skyscope Co. 
StbeSti ave, New Yoree sO 


32 FARMS, 

OTHER REAL ESTATE 
OZARK Tands for All purposes, Actual 
river frontages, 8 acres "$90.00 and up 
THe reas aad Restore, Matar 
HUE adinsesota Ave. Kansas City 


tien, Specify whith state, JW, How, 120 
Pa 


Norinern Pactte Ry. 


ot write for information leaay? Tadieate 


the Kind abd size of farm and We prove 
{bee in which ‘you are interested. Address 
‘Cresswell, Canadian Pa 


Baga te 


TOMESITES aso AT 
Galitornia’s "Eaest” garden section 0% 


Morro Bay's scenic shores Wonderful fate | 


‘ig. -hunting. boating. bathing. Fertile 
soll, sottest water, temperate eumiate.con~ 
genial community: Pree erature. Wichard 
Silo, eie0-2. Hollywood iva. Sioliywood 


fre 


inoeulars, ud “sucroscoyen, 
Gompany, 24 Weat asin Sureet, 


‘TELESCOPES, 
barometers, 
mente uy, sell i 
‘mussén & 


stb. 104, 
& ieces, oa we, 


{qHUILD Feflecting telescope catalog Eres. 
natructions 10e, Mayfoor, Katou 


‘DOGS, RIRDS, 
PETS, RABBITS 


FLORIDA Highlands 200 feet 
Avove, Pensacola “peauiitul—100 "x 
feet, "sigs. Electricity. Ol Rights. 

$5.00 i at for ape and i= 
Bray, Dele Lownen "29" venanes, 


jamiaion 

suited seo o0 «6 45400 08, spring Gren 

Caos ee 3 euce 

ger Cuooan, Outs 

OZARK Gusce, Buren Sprig AR 
Por homescekers, tours. Wear $1 06, 


{es POULTRY aNp SUFFLIES 


‘Chinchilias, While Giant 


‘warasvite, Th, 


RAISING Rabbits, Cavies, “Hama 
Chinchillas is-'a growing and ‘prostable 
hauiry,"earatie ge. Desetive Book 

‘magazine 


ier ai ie ae 


(RANTERD Chin-Chin Oust. Chik 


‘Brook Farm, His, 


EASY raining angara rabbis. We 
‘market your output Contract particulars 
fe, Wilon's oes Sheyer. sie Paul & 


Seca Fe 


‘RAISE turkeys the be 


test poultry problem will 

‘wien "you “send” American 

i regulary, $0,000 poultry 
eur 2 years 

Feats S800" america Pouliry Journal, 68. 

‘on Guart, Chiearo 


v8 A 
ani, chiel 

Hutenery: Dept. B.S Parkersburg, W. Va, 
nPOULERY pop Lents how production 
luge methods’ More. money. Less. work 


U1 PROFITABLE OCCUPATIONS 


DETECTIVES Garn Big Money Excel 
Tent’ opportunity. Detective. Particulars 
ree. Write, Wagutier. Poia5 West Bein. N.Y. 

‘WELDINO—Electric are. Learn prot 
able trade quickly through actual practice 
individual welder instructions at bare cost 

‘Pou particulars, free. Vatu: 
Tesgons «book "S0e." Hobart 


‘altitude. | 
te 


“SEA § icy. Free instruction. 
werie_1438 Seth Avene, Oakland 5, Cal. 


yee 
ae Eee ST 
vee ba 


Shell ""getal and plastic, parts, contains 
| vetaited”*“hnutructigns. Florida Supply 
House, Bradenton, Florida, 


BECOME a Manufacturer Be 
| ght ce ots nnd earn bie pianta with 
tle oF no capital investment, Send today 
Vimar’ Plan which provides you in 

" ‘metioas of 


for the. 


Masons. ‘Oud Peilows, Knight gt Colum: 
Bun ete, “Bera “A. "@oke Bublusher dine, 
B10, Hox 7we-RATY. Chicago. 90, 1 

” MAGAZINES (back dated)—forelia, do 
mestic, arts, Books, ‘booklets. subcrip~ 
ons, pin-up, ‘ete, Qatatox 106, (refund 
fed), Cleerane's, bei First Ave. New York 
Hxew Yor 


Seription Agency, Flushing, ¥."¥ 
GROOKFINDERS) (Rearce ota 
ntual oaks. Quleky Supple. 

ants: Cliften, Box 1377-PS, Beverly 1 


rented for smut fee 
Syrteey gurantee 060 Bareaing Salo 

‘Goureee‘Bourht) "Lee Mountains 
og, Aiabasa 


ie Ara ab 
eo %pattculars free Whites Hebb, 
Eirence, antes, 
ian CRinch la Ra 
mares ee areal, Sta 


FOR Sale — Coonhounds, combination 
treehounds and high class foxhounds. Rab- 


MUSHROOMS Grown Howes, Barrel 
Wlbstrated Instructions, 0c. Spawn $1.00, 
Gordons, $53 William, Winnipeg. Manitoba, 
“0 FROM Hall-acre Growing Gin- 
sens.” Seea Contract supplied Particulars 
They Associated Growers, Dept. 12. 340, 
Furby. Winnipeg. Manitoba 


“TWADES that often pay $90.00 daily 


completely \Gescrived and ‘ilustrated. 
“Piacooie Painting and.) Repairing 
Smokestack Paint 
"82.00, “The. Skyline 


YES! We are again accepting agents 10 
hhangie ‘Magavine subscriptions, «books, 
| greeting ‘cares, complete details 252. (re: 
| TobctaS. Gach Publsbers Service, Weat- 
lew Jerse’ 
| NATIONAL Geoeraphic Magazine, 1800- 
isis, Any isoies Periodical Service, BOS 
Ss, ‘Swarthmore, Penna, 
FREE bareain catalogue Tor adult bgok 
gupers Risin’ Sos 3s, “Madison Be 
Sun. New York City. 
Be Rea Figs 


ARCHITECTURAL Art. Orat” books: 
ity Sete alt wows, Bat 


ers: 
MAGAZINE Export Sales Co, 2004 First 
ave iNew, York 9, MY.” Qverieaue 

Bebilar american, Miasines and Pocket 
‘Comic, Screens, Fashions Pic 


fortale Roinsncen’ Pape ani many others: 
‘Export Only. as 


AUTO, driving for learners, Actus! 
colurse of Instruction. Booklet by protes- 
Sloual driving instructor. Tse, Bradford's, 
Box 696, G.P.0. Brooklyn 1. NY. 


FREE! Large Catalog of magical appa- 
ratus i Jou remit. 23e for “MAGIC 15, 
PUN" magazine Robbins Co,, 152-F West 
ana sireet. New York. 


FREE|—Send postcard for tree list @- 
namie health bocks! Strength Culture. 
Overweight Problem Drinkers. Social Dis~ 
fuser: Child-Care. Paychoiogy. Paliosaph. 
Danial Mead, 200 W. 20:8 (PS 

ARTISTS Pin-up. Gorsevas models ih 
tantalizing. breath-taking’ poses, Set" 33 
pletures $1.00. Buker Service, Box 181 
Cleveland’ 6. Onto. 


| AMAZING new book gives instant solu 
tions to. 100.000. practical” problems, De- 
igi sre, cum Orson Cohan 3, 


READ the Pakir Monthly Magazine for 
Magiclans. ‘Copy b3e. Subscriptions. $2.00 
early. Racha, 114 Grand, Brooklyn 1.8, 


2¢. Sterling. Royal Oa 
‘SNEEZING Powder, 
Eighteen other Tricks, Free wiih Catalog 
Punmakers". 2404N19, Philadelphia 
SUARVELOUS erie trick and new 
magic catalogue 25. Newman's, Box 1020, 
Houston, Texas 
200 ELECTRIC Starts, 110, volis, #1 
atting Sone, Campbell 3. Calf 


SSE Re eee ay 
ete RE Ee ee 
Serica eae ee 
i bi eurec ice 


Sldé-C, Indianapolis 44, Indiaia, 


persona ane 
Sat epeate or queeworks Yur can ule 
Send tamp only. q. i. Book ‘atributr 
$80 Leitnton ave. Yew York chr RY 
Kt (out-of-print, scares): gl 
ope ca Riat: "Stent ea 
ndway, New York 

BACK,DATE Magazines, books Send 
wants Sines, Boia arcana, Gait 
UNUBUAL  Seltheip and. Haueationa 
eat, erature tre, att hutke, Rowen 


‘bubitess success, works with= 


STARTLING. Bewilderine Hindu Mystic 
‘Trick. ide! Postways, Box 5325-2, Phil 
Seiphus 42. 


DOLLAR Magic Set Pree with Mammoth 
Gataiog ase” Mysto, 462E Germantown, 
Philagetphia. 


BE a Magician. Large prof 
magic Catalog of latest. tricks, 25 
Tang. P=109 Morty ‘Dearborn, Chi 
63 GAMES, ENTERTAINMENT. 


127 STAMP COLLECTING 


WORLD'S Largest Diemond and ‘TH 
angie “Stamps, Pree Stamp. Magazine, 
Stamps ftom. ‘Fighting Pree French. 20 
Stamps, from 20" different Countries. Picto 
Fials. Atmmaiis, Bie Bargain se with ap 
provats, Capital Stamps, Dept. 10, Little 
Rock. ark 


ania” Se 1g Abproval Buvers. Lynien, 97 
‘Raseati Sf_New Fork 2 


“DEALER'S Wholesale Catalog. Postage 
3g, Prantsee, Gt’ Queensbury, “Battinere, 
‘wow! $10.00 Worth Of Fun Only 0c 
what a treasure hunts Big package 906 
Foreign Stamps-~fust as reeelved from for- 
ign tssione other. sources. Tnehidea 
‘Stumps {om Atriea, South Ameriea. Phii= 
ippines. Free French. Gabe Juby. Palestine, 
- hicluding airmals, commemorative 

Sind stampa worth up £6 80e and ase. Ti 
Aimazing ‘iter. is given for 100 10 serious 
Sppreval applicants only, One to ac 
fomer, money back if-not more’ than. 
ign, Jamgaionn, game Go. Devt, 


icra 
IRE Porc, coin, baie wad Cah 
collectra” *lttrated "Gatos “te 
ova service applicants, Send a 
FFathais Cows Go, Spriaa Pate 
‘COMMEMORATIVE 


Sehuite, Sait take 


HOOKS — (oui-of-print. new, wed), 
aulekly supplied, many. 8 barguius, Cat: 
‘log: Bfud-Weat Book ‘Service, 16910" Marx 
ANE, Deirole 2, icbignn 
NADIO-elecitonica books supplied By 
mail Bervicing, troubleshooting, 
Miady, Tadiow mith, electrics. ete, Send 
wateard for “red “illustrated "catalog 
Rephews rubushing Company, 200° Pacine 
AifectBrookign 2 NY 
NEWHOLESALE catalog, directory. 105 
<-Slatford Sales, Hox 931}, Tndiatiapolls 


Ling, 
a 


MAGIC TRICKS. PUZZLES, 


/ENTRILLO” Professional Voice 
ne dnsteument and Catalog 250. M0415, 
Philadelphigg tas 
MAGICIANS", Gamblers" searets exposed. 
cards, Dice, Punchboards, ‘Siot Machine. 
Catalog 10e, Book Co., Box 671, Bt. Louis 
Mo. 

MAGIC Vai Thi 
to aint completely ieappea 


ine 


ee 
HP tater trom spectators pocket, 
Jo. "Complete 2be with. magic cat = 


Scenes Wanita ai 
Shea 
cts et Feeee See 
F Ese 
‘Forreceine maine, vend 330 for new cat= 

poe air tes 
Sos rast pot joa es Does 


VENTRILOQUISM. aught. 3e stamp 
Brings particulars, smith, Dept, 410, 801 
Bigelow, Peoria DL 


MEP HES a itine Sue E 
Bee's, 231-8 sekiniey, Berkeley 3° Calif, 


FOREION Comm Bargains. Lint free 
‘Andrews, Bot 672, Summer, Waste’ 


‘Dewipa 
fue Tee. 
3, Pa 


Teg. oiber 


fnnd10, Cal 


ooh QOREON, Coss $3.00, Parker Fouler 
93" Muission, ‘San Prancisco 8, Call, 


Guaranteed Prices 40 years in busi- 
ihess.” Coin’ Exchange (1), Le Way, N.Y. 


Price 
jyers, ox 181, Ray 


ieee eae ‘suwert 


provais. Continental Co., Dept. C, Box 63 
Rew Rochelle. New York. 


30. DIFFERENT including scarce dia= 
mond-shaped airmail 3c_to approval ser¥= 
ie"'applicants: Avalon Stamp” Co. Dept, 
‘Sy Springheld a” Mas 

“42000 IN Stamps free to Contest Wine 
pers. Particulars, entry blank. to approval 
Applicants “enclosing “only” 10e “for” scarce 
Hroneyet Meourmine, Stamps irom Nlcaras 
fun, Greece se Argention, plus Photograph 
Bt oogerert collecting xampa Pes etional 

Sales, 210, Weel 4ird St, New 


Known countriés. primities, cannibals, ete. 
All Tar Seto Appvoval Bure. Dixie Stamp 
Sompany, ‘ent i Miltkee i 


hargea, Sets ote Only 36 ta approval Buy= 
Stamp Stamp Company, Dept 
STudiwautee S Wises” 
FREMENDOUGLY | Fopuiar virtually 
certain to ae i siehract 


Rootevelt Collecting ,shampe, conferring 
and Signing Declaration of War against 
Stan. "Three handaos ed 


ae aa eS 
i OR rata ets 
ys a aelliendonl 

Fa SSE GY waa POE 
aces Sear ES Beara 
ae 

Ny RO Ne 
Bea 

Sneek BEATER Fin pend Fs 
ore are Fn a 
teens seen 


<3 ‘BARGAINS:—Antigue Firearms, 
ian Relics, Coins, Minerals, Plintlocks, 

Hifes, Pistols, Swords, Cartridges, Possty 

Tilustrated catalog 25e: Heike, Wetona, 1 


UNITED STATES approvals complete 
coverage fine quality. attractive prices, 
Seininole stamps, Box 38, Cocamut Grove, 


‘FREE U.S. Price list postage ao, 


96 oLb stars WANTED | yi" 3 Hn"ate, Buuiall 2 Ak 
TYTEL py Har eck fo ACE | “pane Nop Tingle Tork nana 
gee fendly, Water eto peas | ROS MBS ing al 
Sr ie er sae aiorae | get Lie Pua Ou ac 
Bi ld ad pit | Bhd Se. Pai 
cars Saker | Eaaeriasete Spl Er 
Ena oo Stra 18° 
WHAT Rave YW OF A cletion | "AnEE-atraini. cian Tas Tana 
A EERiae Aas | ofiete ARM, re one Fae 
amc me wee gd de St | Bioeth hts 


each paid. fan ‘Stamp Co, 148t 
Broadway CHimes Sausre). hew vork. " 


"THE True Secret of Ventriloquism. Free 
booklet, Quackenbuch, ‘Big Plats, N.Y. 


"WORLD Coins 25 different Harry 
Esshelz, Box 9014, Pittsburen M4, Penna. 


| 30 DIFFERENT United States 10c, Price 
List tree.” No approvals, Seldenbere, Cas= 
‘sepolis, Mich. 

1,000 GRABBAGS. 15¢ each, Special 
Bags 25e, Sands, 690 Bingaman, Reading, 
Pennsyivania, 


fhe above mentioned swampy and full par~ 
Uculars<‘Tribore. Stamp Company, "14S 
Nassau’ street, Dept. 203, New. York. 


100 DIFFERENT U.S. Revenues, only 
$1115, Haye, Besumont, Springteld #. Mass, 


000 DIFFERENT 1¢-Sc each! Gordan | 
pavison, Wow 161A. Manchester. Nit 


RO. Colorful 


“FREE! Fifteen Beautiful Pictorials to 
applicants for approvals. Georgian Stamp 
Shop. Box 1913. Atlanta, Gs 


TR Pk Se fork of Man aso 
aging a egret aes “Spee 
acho atPaclued" Sr bac Cat 
Shanda sed tc 
FORTTTVELY ges ie ite 
oc ea Ga S taay ga 
eh dara tac Sa 
winch Sra ace" Peat 
BEE oR tithe Ne 
Erie ings tae, Sas te 
Sie” Ae “tis Seats 
igs ai 

Tar uber Tage, a 
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Phiuatopie 
Monthy st ‘en 
pire Bt 


azine. All for be postage. Ems 
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‘UNITED States and Foreign stamps vat 
8t 


‘Outstanding quailty. 
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"Posseraionie 


“Jaited. States, ‘Brit, 

“American” ‘complete with 1000 “str 
aa) “Al Ob 'Beieh 

Empire’; (4) “Modern Burope™. ach cate 
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| REONDIKE! For Hobby Jewelry Makers! 
Novelty Jewelry ‘Findings from tables of 
Tatge manufacturers—parts for Bracelets 
THe Barzings, etc Pantinied. Chains 
S'Rhigs — Pins —"Stones — Clips — Beads 
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teed ih place of Hat, Box Bo, 
ola. : 
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Many dita’ Bargains, Big 

Etaiog, samplenduaie.» Aude 
‘Gy Phinagelpnta 38, Pa. 


‘MOVE Camera Films, 100° 16xim 92.50, 


| Baubles, Hab" rice Devegoing: 


ewer 
xy 
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brary. All atest subjects, ree 
Salslogue(oaiapie sn He)’ Garden Pn, 
Siwe seh 8 

EXCITING 
sented 


Pome —_ 
Spat to aaa 
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tog. Loja, Box 74-G, Station 8, Brookiya 16, 


SONGWRITERS. Songs Publishé 
Monthly Advance Raval Send 
Songs of poems. 

‘Ste, onyrood Tunes, Dept 10P-<- 
Sit wt. Vine. Hollywood 28 
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‘BARGAINS: 16min, 35mm, movie cam- 
ay, Prete ave 20 weet, Rew 
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| Tor. devesopment 


‘SONGWRITERS. Submit songs for free 
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[SONGWRITERS , Send poem 
andine offer. Write for Pree instructive 
Bookleoxtining opvartunitien Recordings 


‘WOULD you ‘tike fo bay « hard to eet | 
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‘ii parame, Sia) Hast” sara, 
ikea-Barre, Penis 
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Announcing the New Exide Batteries 


"In design, construction, performance... 
the NEW Exide BATTERIES excel even 
Exide’s best efforts of the past. A natural 
result, for with this valuable past experi- 
ence is combined the new scientific and 
technical knowledge gained from modern 
research and severe, wartime service in 
tall climates of the world. 


There are many noteworthy im- 
provements and added features: 


© Extra-duty capacity—for greater power. 
© Heavy, over-size plates—for longer life. 
* Double insulation between plates. 

© Dirt-proof, non-spitting vent plugs. 

© “Bull’s-Eye” electrolyte leveling device. 
* Heavy, over-size inter-cell connectors. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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Cars Can 


By DEVON FRANCIS 


yo have left the outskirts of town and 
are rolling on the highway, the speed- 
ometer comfortably short of 50. Your car 
is fresh-tuned for spring; tires are newish, 
brakes sharp; there is not a squeak or rattle 
to spoil the purr of the engine. Suddenly, 
@ car comes toward you. It is not going 
very fast. It veers slightly. It rolls with 
agonizing slowness across the freshly painted 
white line, toward you . . . toward you. 
You jam on the brakes, but you are still 
doing 15 or 20 when it hits you. . . . 


You are washing the car in your driveway. 
The grade of the driveway is slight, barely 
enough to make an egg roll. Your kid is 
playing in the front seat. You bend down 
to wring out the chamois, look up and 
realize the car is moving. You scrabble for 
the doors, but the windows are closed. By 
the time you get a door opened, the car 
—moving all of five miles an hour—has 


Automobiles still kill t 


f thousands; 
they'll go on doing it until y 


of the buying public are willing 


fo pay the price of safe 


Be Saler 


smashed into the corner of the garage. The 
bumper breaks. The child screams. The 
doctor bill for hurts suffered by the young- 
ster when he was pitched into assorted 
knobs on the instrument panel is $10. The 
repair bill on your radiator is $40, 


You may be the best driver on the insur- 
ance companies’ records, but if you don’t 
carry the scars of an accident as you read 
this, you can thank your good luck as well 
as your skill. 

For in the last 25 years—during which 
every reader of this magazine has been 
driving or riding in a motor vehicle-some 
500,000 Americans have been shoveled un- 
der tombstones because they were involved 
in automobile accidents. Uncounted mil 
ms have been maimed and bruised. Ad- 
ditional milljons have had so many close 
shaves on the highway that they are cal- 
loused to the statistics of daily disaster. 

This month starts the annual American 
open season on motorists and pedestrians 


EDITOR'S NOTE: Last i Popular Science 
Monthly warned of the deadly toll to come in 
the first flush of motoring without fuel ration- 
ing. “How To Drive and Stay Alive” (PSM, 
April "46, p. 66) tical examination of 
what you, the man behind the wheel and th 
principal ingredient in every automobile acci- 
02 SenENcE 


dent statistic, could do to stay out of trouble, 

This year PSM considers the car itself, the 
history of structure, and its evolution as a 
safer vehicle for the transportation of human 
Out of PSM interviews with safety au- 

and automotive engineers have come 
startling facts about life—and death—on wheels. 
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CORNER POSTS MOVED 
BACK FOR BETTER 
DRIVER VISION 
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STEERING GEAR MOVES 
FORWARD IN CRASH TO 
PREVENT DRIVER INJURY 
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OLEO SHOCK ABSORBERS 
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Here is an artist's conception of what a safer cor This one could be built now, without waiting for 
might look like. It's no dream; eventually, auto- @ solution of the problems of weight and bolance 
mobiles will include mony of the items illustrated. that make rear-engine design a thing of the future. 
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VisiBILiTY 


ANGLE OF 
VISIBILITY 


ANGLE OF 
VISIBILITY 
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A substantial port of the highway accidents that 
Killed 34,000 persons last year could be attributed 
to poor visibility from the driver's seat. As the 
drawings above show, visibility hos been progres- 
sively reduced for years by the longer hoods, lower 
ts and shallower windshields that found favor 
with the public. Now visibility is groduclly being 
increased from its hazardous minimum. 
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alike. Tens of thousands will die in traffic 
accidents during 1947. You may be one 
of them. 

A lot has been done to cut down this 
camage. More can be done. What is it? 

1 went to Detroit to find out, after some 
preliminary investigation in Boston, Wash- 
ington and New York. I knew the autom 
bile makers were sensitive about safety. 
Making automobiles is a blue-chip business. 
Any mistake in figuring what you, the mo- 
torist, will buy, can mean millions of dollars 
in losses. Even the most altruistic manu- 
facturer could no more afford to make cars 
you ought to like than Hart, Schaffner & 
Marx could make suits without lapels. And 
lapels on a man’s suit haven't been used for 
their original purpose—buttoning up the 
neck against the weather—for a century. 


What Price Visibility? 


U.S. buyers have made the auto makers 
very cautious about safety innovations. One 
manufacturer reduced the size of the grip 
on his steering wheel, not so many models 
back, to give you a better view of the road 
and of your instrument panel. . What hap- 
pened? You stopped buying that model 
until the grip had been fattened up by a 
fraction of an in That fraction of an inch 
didn’t increase its strength a particle. 

‘Another courageous pioneer rounded off 
the hood so you could get a better look at 
where you were going—and paid for it by 
losing customers. Another deepened the 
windshield. Nobody liked it. Drivers com- 
plained that they felt “exposed.” They were 
satisfied, though, when the manufacturer 
blanked out the bottom of the windshield 
and reduced the visibility. 

Nowadays, when you climb into an 
plane, you fasten your seat belt as a matter 
of course. But the motor-car makers are 
afraid to put seat belts on their vehicles, 
even though 70 miles an hour is 70 miles 
an hour, whether you are in a plane or an 
automobile. 


The Canvas-topped Killer 


You insist on convertibles, which are a 
standing order to the undertaker. Even 
the manufacturers don’t like convertibles. 
Every Detroit big shot I talked with about 
those canvas-topped killers said, “Not for 
my boy!” Some said there ought to be a 
law about them. 

So automobiles are what they are for a 
perfectly logical reason: the collective pur- 


A wide corner post can completely block out an- 
other cor at a cri | moment. The public put the 
corner post in the ‘ye by crowding three in 


chasing power and buying desires of mil- 
lions of people, you included. 

In Detroit ‘I asked a double 
question: What has been done, what can 
he done, to make automobiles safer con- 
tainers for people in motion? 

I found out that much had been done— 
in spite of you, the buyer. Safety glass and 
solid tops that will take the impact of a 
roll-over were only two items in a long list 
of improvements in the last four decades. 
The self-starter was introduced as early as 
1911, the steel frame as early as 1914 


Safety Aids Galore 


barreled 


Here is an incomplete list of other safety 
innovations: 

Tilt-beam headlights, prism lenses, wind- 
shield wipers, stop lights, indirect lighting 
of instruments, adjustable seats, balloon 
tires, four-wheel brakes, bumpers front and 
rear, heaters, hydraulic brakes, synchro- 
mesh transmissions, the foot dimmer switch, 
carburetor silencer and flame arrester, inde- 
pendent front-wheel suspension, the “turret” 
top, sealed-beam headlights, steering col- 
umn gear shift and the 50-mile-an-hour 
warning light on the speedometer. 


W's sill ther 
1d and corn 
ring wh 


although seats have b 
‘supports narrowed. A slim- 
| would also increase visibility. 


A lot of these changes were sneaked in 
by the back door so as not to disturb the 
customers. Many that were discussed 
couldn't be made. You have yet to see a car 
maker put a crash pad on the dash so a 
passenger wouldn't bash his head on it in 
a quick stop. 


Faults by Inheritance 


The automobile is what it is because it 
grew from a buggy with a back door. 
Today's car is a lineal descendant of the old 
side-winder of the early 1900's, a not-so- 
horseless carriage. Unlike the helicopter, 
which had to be engineered fresh and clean, 
the automobile inherited the ills of its an: 
cestors. People insist, for example, on more 
doors in their automobiles than’ in their 
houses, even though the getting-in and 
getting-out time is piffling compared with 
the greater safety of structure that fewer 
doors would provide 

What would a car be like if the designers 
didn’t have to keep thinking about what 
the public would and would not buy? 

I found in Detroit that it is perfectly 
possible to build a safer car with existing 
components, without waiting for rear en- 
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gines or magic-strength materials. And I 
discovered, too, that the kind of a car 
Detroit would like to build for you actually 
is being built-little by little. 

Little is the right word: Changes come 
slowly because the earnest engineers can’t 
start from scratch; they have to begin with 
innovations that you, your aunt and your 
next door neighbor think are proper. 


Advancing the Driver 


Year by year, for a decade, car design has 
moved the driver forward. Now and then 
the hood got too long, but nonetheless the 
driver went forward in the chassis. The 
long hood, once expressive of power and 
the egotism of the driver, has been short- 
ened perceptibly. It is going to be short- 
ened more, 

Experience with buses and cab-over-en- 
gine trucks has shown a decided advantage 
for this forward position. The driver, key 
man on the safety team, can see better. 
Moreover, with his own carcass right out 
in front, he is a little less to rely on 
the false safety of all that iron between 
him and disaster 

With the hood rounded down, the much- 
touted rear engine awaits a new day of 
lighter, more efficient engines. To transport 
people, a car must also transport luggage, 
and today’s engines take less room than 
today’s bags. So the best place for the 
engine is still in front. 

What else? Not much, to the eye. But 
under the sleek roof, frame members will 
weld body to running gear. This is called 
“unitized construction.” It’s in some of 
today’s cars. Whatever footage is ahead of 
you will be steel, not air under a glamorous 
hood. 


Supports May Move 


Corer posts are being thinned down for 
better visibility. They may be moved back, 
out of the driver's eye. 

Cars also will be engineered to take a 
punch with less damage to flesh and metal. 
Today's bumper is only a bar to push a car 
around. It will fold or snap at anything 
over four miles an hour. Yet airplanes, 
engineered for bumps, hit runw: every 
day with foot-pounds of wallop that would 
make an accordion of a car. My editor tells 
me he has seen 10-ton Grummans hit a 
flight deck on one wheel, with the oleos 
(oil-cushioned shock absorbers) in the land- 
ing gear taking up the whole shock. As a 
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A safety feature would be the inclusion of stopping 
distances on the speedometer dial, reminding the 
driver how they shoot up as speed increases. The 
distonces shown are for optimum conditions—halt- 
jing the cor on dry concrete. Slippery pavement 
or foulty broke action could skyrocket the figures. 


flier myself, I know that the oleos absorb 
the concussion of a lot of pilot error, 

So why not have bumpers with olec 
And why not admit, on the drafting tables, 
that cars must operate in traffic? With 
bumps inevitable, shock-mounted front and 
rear bumpers would sop up the abuse. Rub- 
ber side bumpers, colored to match the 
paint job, would save many a wrinkled side 
panel. 


Helpful Headlights 


The most dangerous driving, everyone 
knows, is at dawn, dusk and during the 
hours of darkness. Sealed-beam headlights 
already have helped to lessen the danger. 
Some engincers are thinking about putting 
the headlights higher, on the roof corners, 
to afford a greater angle against the road 
and keep them out of the eyes of the fellow 
passing you in the opposite direction. The 
same men who worked out the sealed-heam 
lights are now experimenting with polarized 
light. When it comes, the glaring beams 
that light the whole road will be a couple 
of dim discs to you. 

Death on the road is shocking enough, 
but there are far more injuries than fatali- 
ties. Many of these less-than- idents 
have been avoided by better inside engineer- 
ing and design. There are fewer cracked 
kneecaps because legs have been better 


accommodated in the front seat. There are 
fewer broken noses because the backs of 
front seats have been padded for the benefit 
of rear-seat riders. 


Problems of Impact 


The safer car to come will present a 
smooth, soft surface to bodies that are in- 
voluntarily catapulted forward in sudden 
stops. That brings up another story which 
makes you, the customer with the dollar in 
his pocket and his neck out, look a little 
foolish. One company actually designed a 
leather-covered, crash-padded dash. Then 
the vice-presidents in charge of engineering 
and profits got cautious. They feared the 
impact on the market of a car that con- 
fessed the realities of danger in driving. So 
they substituted a nice decalcomania of 
leather-covered dash right on the steel! 

Aside from such reluctance, and the pub- 
lie attitude that causes it, the advantages 
of crash padding are obvious. A 2,500- 
pound automobile develops 302,000 foot- 
pounds of energy at 60 m.p.h.—enough to 
do a lot of damage if anything gets in its 
way. A braking action of 4/5 gravity, which 
is common, throws a person forward with a 
force of 4/5 his own weight; if an auto- 
mobile structure in a collision will with- 
stand an impact of four times gravity, a 
passenger is bound to get hurt unless there 
is something in front of him to soften his 
landing. 

The problem of safety in impact is simp 
one of controlling the rate of deceleration. 


Hit a steel plate with your fist and you skin 
your knuckles; hit a pillow, and your hand 
is unhurt. For this reason, automobile 
makers regard the “crumple rate” of fenders, 
body and framework as a safety factor in 
collisions. 

In terms of impact, because of its sheer 
weight as a projectile, a heavy car is more 
dangerous than a light one—so cars are being 
lightened. Hundreds of pounds are being 
stripped off with all-welded construction, 
and further weight reduction is being ex- 
plored by cutting down mechanical friction. 

Even a medium tank cocooned with foam 
rubber would not be as safe—if it hit another 
medium tank—as a car on a pedestal, with 
an empty gas tank, in the Smithsonian 
Institution. But cars will be made safer as 
soon as the American people give the man- 
ufacturers the green light, 


Safety Isn’t Gratis 


Already an automobile is the second 
largest collective investment (a home costs 
more) of the typical American  famil 
fer cars are likely to cost more. You can't 
put welds and ribs into a frame for free, 
And auto makers cannot bet against your 
whims. 

You won't get a really safe car, soundly 
engineered and sensibly designed for mod- 
em traffic, until you are willing to pay the 
price of safety. That price will mean a few 
more payments and fewer foolish notions 
about what a car ought to look like standing 
still. END 


an 


‘Once high ond short, then long, cars are getting 
more compact and ‘closer to the rood. Other 
ht, which is being reduced, 

fed by the rough necess 


wution could multiply the hazards of applying 
‘on a curve, for example, because of “slip- 
or normal side-skid. 
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AIR DRIERS AND CLEANERS 


) NAVY Rebuilds 1-25 CRADLE 


NCLUDED in the new Naval Ordnance 

Laboratory being built at White Oak, 
Md., are three German supersonic wind 
tunnels that have been transplanted from 
Kochel, Bavaria. The supersonic German 
“factory” is described as far ahead of any 
other apparatus in the world for simulating 
speeds beyond that of sound. It was in this 
plant that experimental work was com- 
pleted on the V-2 rocket used to bombard 
London in the closing days of the war. The 
plant was first built at Peenemunde, in 
Northern Germany, but was moved to Ba- 
varia when Allied bombings got too heavy. 

The entire complex of tunnels was dis- 
assembled and crated for shipment to the 
United States after Lyman G. Fisher, assist- 
ant director of the mechanics division of 
the naval laboratory, went to Germany in 
September 1945 to inspect the captured 
equipment. “One of the most striking fea- 
tures of the Kochel tunnel design,” he re- 
ported, “is the economy of operation it 
achieved. Actually a series of tunnels, the 
Kochel installation utilizes an ingenious 
method of intermittent operation, making it 
possible for the tunnels to be operated with 
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remarkable efficiency on a fraction of the 
power required for a continuous tunnel of 
comparable size.” 

The tunnels will be used in developing 
projectiles and rockets for use at speeds be- 
yond that of sound. The tunnels operate at 
Jess than atmospheric pressure. Atmospheric 
air is drawn through the tunnels by suction, 
created when vacuum pumps exhaust the 
air from the huge spherical chamber shown 
in the illustration above. The flow of air 
starts through two of the three tunnels with 
the turn of a valve. The tunnel at rear of 
the sphere has no valve because it was built 
for velocities that would just match the 
capacity of the pumps. 

Structures in rear of plant contain smaller 
experimental tunnels. Pipe at top in back- 
ground supplies such tunnels with air. 

German experts achieved tunnel speeds 
almost 4% times that of sound, or roughly 
3,350 miles an hour. The only comparable 
U. S.-built tunnels are at the laboratories of 
the National Advisory Committee for Aero- 
nautics at Sunnyvale, Calif. (PSM, July ’46, 
p. 66). The entire Naval Ordnance Labora- 
tory project will cost $15,000,000. 


Flying Wing | Goes Jet 
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Steering by Electrons 


LREADY overworked electrons have 
taken on still another job. The Catho- 
trol, a new compass, uses the magnetic de- 
flection of an electron beam to tell direction. 
Developed by the Minneapolis-Honeywell 
Regulator Co. for aircraft and ship navi 


tion, it is essentially a flashlight-size cathode- 
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ray tube (at left, below) suspended face 
down from a universal joint. Instead of a 
fluorescent screen, however, its downward 
beam of electrons (at right, below) strikes 
a four-segment metal target. 

A slight but constant westward deflection 
of the electron beam, caused by the earth’s 
magnetic field, is registered on the target and 
actuates a compass indicator, corrected to 
read North instead of West. 
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Pipe Solves Match Problem. A 
novel pipe features a built-in lighter and a 
chamber that precools the smoke and con- 
denses hot tars and fluids. Made by the 
Birch Regal Co., it requires no filter and is 
cleaned by moving a pistonlike plunger in- 
side the barrel. 


‘This block will be cleared of 2! 
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RAT CONTROL FIELD OFFICE 


Pound of Poison 
KILLS 200,000 Rats 


ANTU must be used wisely to destroy whole colony at once. 


By GEORGE H. WALTZ, JR. 


Pa oceans is working from A to Z in its 
war against disease-carrying pests. A 
few years ago DDT made its debut as a 
sure-fire pest weapon for home use. Now a 
new one—ANTU—has been added to the 
alphabetical arsenal 

ANTU is to rats what DDT is to insects— 
a powerful, quick-acting, one-shot poison 
that is easy to use. But like DDT in its 
field, ANTU has its limitations as well as its 
virtues, and to get the most out of its rat- 
killing powers you must know those lim 
tions, as well as its dangers and the right 
way of using it. 

First of all, ANTU is a specific poison 
for the brown or Norway rat, which com- 
prises about 90 percent of the rat popula- 
tions in our towns, cities and farms. Al- 
though so deadly that one pound of the 
fine grey-blue powder is enough to kill 
200,000 rats, it has little or no effect on 
mice and other rodents. It can kill cats, 
dogs and farm animals if it is not used 


properly, but so far as is known at the 
present it has no bad effects on humans 
unless taken in large quantities, 

ANTU was discovered quite by accident 
six years ago by Dr. Curt P. Richter at the 
Johns Hopkins University Hospital, in Balti- 
more, Md. Dr. Richter, searching for new 
facts’ about human diet, was testing his 
theories on a colony of laboratory rats, At 
one point in his experiments he decided to 
test the taste reactions of his rats, as com- 
pared to humans, and fed a group of six 
rats tiny pinches of phenyl thiourea, the 
bitterest substance known to man and often 
used without danger in taste-reaction tests 
on humans. Two surprising things hap- 
pened—none of the rats seemed to taste 
the bitterness of the chemical, and by the 
next morning all six of the rats were dead! 

Dr. Richter's thinking shifted quickly 
from diets to rats. Had he stumbled on a 
new “safe” rat poison? At the time, “red 
squill” was the most widely used poison, 
but the Axis occupation of North Africa had 
cut off the chief source of supply. The ques- 


ron 
1947 9 


1d during research into the taste 
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port of study of relation of diet to health. 


tion was, would phenyl thiourea kill wild 
rats as quickly and as thoroughly as it had 
his laboratory pets? 

To find out, Richter trapped a few wild 
rats on the city dump. Unfortunately, the 
wild rats proved far wiser in their choice 
of food than their laboratory relatives. No 
amount of camouflaging or trickery could 
get the wild rats to taste the chemical. They 
turned up their collective noses at even the 
most attractive bait when it was mixed with 
the poison. The wild rats could taste the 
bitterness of the phenyl thiourea where the 
tame laboratory rats had not 

Richter, however, didn’t 
haps some other similar chemical would do 
the trick. One by one he tested more than 
a hundred thiourea compounds in the hope 
of finding one that would be deadly and 
that the rats would eat. s finally 
led him to the chemical called alpha- 
naphthyl thiourea, which he shortened to 
the less tongue-twisting name of ANTU. 
Wild rats found it palatable—and fatal. 


Baltimore Rats Slaughtered 


This was late in 1941, at a time when 
Baltimore was having more than its share 
of rat troubles, so Richter had to do little 
more than step out of his laboratory to find 
a perfect area for a field test. After an initial 
trial covering eight square blocks proved 
highly successful, the city government took 
over the fight, first with trained volunteers 
and later with additional regular paid work- 
ers. The rat colonies were exterminated 
systematically, block by block. The rat 
death rate in many cases was close to 100 
percent. It has been estimated that during 
a one-year period more than 45,000 rats 
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This coge is home sweet home to o Johns Hopkins 
rat. At for right con be seen edge of revolving 
drum where he works out. He offen runs 40 to 50 
miles o day, recorded by counter above the cage. 


were killed with ANTU. As a result, Balti- 
more now has a City Rodent Control Office 
and more than three-quarters of the densely 
populated sections of the city have been 
brought under control. 

ANTU is now available to the general 
public, but before you use it, either in its 
pure form or in the form of one of the 
ANTU prepared baits being sold commer- 
cially, you will be wise to study your rats 
as well as the poison, 


Careful Planning Essential 


Anti-rat campaigns with ANTU must be 
carefully planned. ANTU is a one-shot poi- 
son; it is not accumulative. Success de- 
pends upon getting the rats—and that means 
all the rats—to eat a good portion of the 
poison. Their first free meal must be their 
last. Unfortunately, anything less than a 
killing dose allows the rats to develop a 
partial immunity to the poison that lasts 
about 30 days and an aversion to it that 
may linger for several months. 

Don't attempt poisoning operations on a 
small scale. The area to be covered is de- 
termined by two factors—the location of , 
the building or buildings to be treated and 
the natural habits of wild rats. Unless they 
are chased by dogs or cats, or the supply 
of food is completely removed, rats seldom 
journey far from home. However, they gen- 
erally live in one place and eat in another. 
For this reason, when rats are to be cleared 
from a farm, or property in the less densely 
populated portions of a suburb, all out- 
buildings as well as the main house should 
be treated with poisoned bait. In sections 
where the houses are of the so-called “de- 
tached” type, groups of neighboring home 
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owners should co-operate in one general 
anti-rat campaign. In cities, where the 
houses are built one against the other, a 
complete block is the smallest area that 
should be treated as a unit. Unless a city 
home is completely ratproofed, there is 
little sense in attempting to rid it of rats if 
the surrounding homes remain rat-infested. 
In crowded districts, rat control should be a 
community problem, 


Rats Often Unseen Guests 


The area to be treated with ANTU first 
should be carefully surveyed to locate all 
rat holes and burrows, runways (generally 
found along walls or fences), possible 
sources of food, sources of drinking water, 
and entrance holes leading into homes and 
outbuildings. These are all good spots to 
place the poisoned bait. Watch for signs of 
rats—droppings and telltale teeth marks on 
soap, food, wood or cardboard boxes. If 
there are signs of rats but you have never 
seen one, you are more than likely playing 
host to from one to 100 of them. If you 
see them occasionally at night, the colony 
in your vicinity may number 200. And if 
you see them during the day as well as at 
night you are surrounded by an army that 
may number more than 500. 


Straight or Mixed 


Pure ANTU, which costs about $4 a 
pound, can be used effectively in a number 
of ways. A good ground bait can be made 
by mixing two to three parts of ANTU 
with 100 parts of finely ground, fresh yel- 
low corn (corn meal), This can be dis- 
tributed in small shallow piles (about a 
tablespoonful) where rats are known to be. 
‘A good spot for this type of bait is just to 
one side of the entrance to a known hole 
or burrow. 

Another similar procedure consists of 
smoothing out a layer of corn meal about 
one-quarter inch thick and one foot in 
diameter and dusting it with the ANTU 
powder from a spray gun or an ordinary 
Kitchen flour shaker. This particular type 
of bait works well on cellar or outbuilding 
floors. Small slices of apple, cantaloupe, 
watermelon, sweet potato and tomato, 


One of best methods is to dust an omple layer of 
ANTU onto a foot-round pile of corn mecl spread 
on the floor in on area rats frequent. 

PSM photos 

by W. W. MORRIS 
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or ground meat, the white and yolk of 
eggs, and chicken and fish heads can be 
dusted with the poison and used in much 
the same way. When using either of these 
baiting methods, it is wise to dust an addi- 
tional area with ANTU around the food for 
a distance of six or eight inches. 

ANTU can also be used without bait. 
Mixed half and half with ordinary flour it 
can be pumped into holes and burrows or 
spread along runways. When the rats get 
the powder on their feet or hair, they lick 
it off and get their poison without eating— 
victims of their personal cleanliness. 

In places where food is plentiful and 
there is no means of conveniently removing 
the supply, such as in food stores and ware- 
houses, the rats’ thirst can be catered to 
by putting out shallow dishes of water that 
have been dusted with ANTU. The poison 
should be dusted on the water until a thin 
floating layer has formed on the surface. 


Combined Attack Most Successful 


In any rat campaign it is best to use 
a combination of these baiting methods and, 
in any case, it is wise to pre-bait for a short 
period before applying the poison. Set out 
unpoisoned bait in the same spots for three 
or four nights in a row, or at least until you 
are sure that the rats in the vicinity know 
where the food is. Word of the free lunch 
will spread rapidly through your rat colony. 
You can check on the nightly attendance 
at your rat cafeteria by looking each mom- 
ing to see how much of the unpoisoned food 
thas been eaten. If the amount consumed 
increases each night, continue to pre-bait 
with fresh food; but once the shrinkage of 
the piles remains constant you can be 


Don‘t leave ANTU or poisoned bait 
around where children, pets or farm an- 
imals can get at it. 

Don’t leave poisoned bait out for more 
than 18 hours. Collect all uneaten bait 
and dispose of it carefully. 
Don’t throw unused poison or bait into 
garbage or swill that might be used as 
food for pigs. 

Don‘t use ANTU where there is any 
likelihood of contaminating food. 
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ANTU DON'TS 


pretty sure that the word has spread to the 
last rat—and remember, it's that last rat 
that counts. That night you can set out 
your ANTU bait with fair assurance that 
you will get close to a 100-percent kill. 
Since rats generally eat shortly after dark 
and early in the morning, put your bait out 
late in the afternoon. During the pre-bait- 
ing and baiting period be sure to remove all 
other possible sources of food. Then, on the 
night that you set out the poisoned bait, be 
sure to keep your children, pets and farm 
animals away from the poisoned area. 
After the poisoning operation is completed 
(the next morning), remove all poisoned 
bait and dispose of it where humans or 
animals are not likely to get at it. 


Block Holes on Third Day 


ANTU-poisoned rats usually die within 
10 to 24 hours, so look for dead rats for 
several days following the poisoning. On 
the third day close all rat holes with dirt 
or stones. If any rats remain, the holes will 
be reopened within a few days. 

ANTU kills by affecting the rat's lungs 
and the production of lymph fluids—in other 
words, the rat literally drowns in its own 
body fluids. This is an important feature of 
ANTU, since by affecting a rat's breathing 
it usually drives him outdoors to die. 

ANTU does not guarantee against rein- 
festation, so keep a careful watch for rat 
signs. If necessary, repeat the process with- 
in a year. 

Rats cost American home owners and 
farmers $63,000,000 annually. One rat can 
eat up to 50 pounds of grain a year. ANTU 
—plus constant vigilance—may save millions 
of this tribute to ratdom. END 


Don’t be stingy with your poison. Give 
your rats plenty of food and plenty of 
poison. 

Don’t relax your war on rats after one 
successful treatment. Repeat your 
ANTU campaign at least once a year 
if necessary. 

Don't use ANTU unless you are sure 
of covering the entire rat-infested area. 
Don't forget—it’s the last rat that 
counts. 


Attack, picket, transport, cargo, air- 


ships will supersede all-purpose, 
fleet-type subs. 


By LEON SHLOSS 
PSM Washington Editor 


O* April 11 the United States Navy cele- 
brates Submarine Day, in honor of all 
American submariners and especially the 
55,000 who helped win World War II. Even 
while the nation pays tribute to the under- 
sea fighters’ past exploits, however, Navy 
strategists are studying plans for their future 
in a submarine fleet comprising at least 
six different types of ships that can carry out 
all the missions of Atom Age warfare while 
escaping most of its perils. 

The Navy high command believes that, 
as of today, the submarine cannot be con- 
sistently detected or continually followed— 
as, by radar, the surface ship and the ai 
plane can—and that it is the least vulner- 
able of all types to atom bomb attack. The 
latter was indicated at Bikini. The former, 
in the words of Fleet Admiral Chester W. 
Nimitz, is assured until “electronic waves are 
able to make reasonable penetration of sea 
water.” 

It is also realized and readily admitted, 
in the quiet cubicles of the Navy Depart- 
ment where the continued American free- 
dom of the seas is being assiduously planned, 


Will be: Special 


SG 


Types 


that both Germany and Japan—especially 
Germany—were way out in front of this 
country in submarine development at the 
end of the last war. Considering that the 
United States escaped the catastrophic po- 
tential of such a situation, the planners de- 
clare we were lucky because the Navy can 
now start to build from scratch without hay 
ing to scrap a lot of valuable equipment. 
Further, it possesses and is using all the 
technical knowledge that the late enemy 
built into its pigboats. 

Neither Admiral Nimitz nor his strategists 
are convinced that the new submarines will 
eliminate surface navies. They point out 
that within the last century the architecture 
of navies has been changed by steam, steel, 
the screw propeller, the long rifle, the tor- 
pedo, the mine, the submarine and the air- 
plane. They know it will be further altered 
by atomic energy but declare that as long 
as world commerce moves above, on, or un- 
der the oceans there will be need for diver- 
sification of ships to protect the sea lanes 
(“Navy Plans to Go Higher and Deeper,” 
PSM, April 46, p. 82). 

Following this philosophy, the Navy in- 
tends to overlook no bets if the submarine, 
as presently indicated, turns out to be the 
warship of the “near future.” Naturally, 
long-range plans for super-submarines are on 
the drawing boards. It is not with these that 
the Navy is so immediately concerned, but 
with the so-called “fleet type,” which com- 
piled such a diversified record in World War 
IL. Outdistanced technologically as these 
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ers. 

4, Rescued more than 500 American avi- 
ators from the sea. 

5. Laid mines, carried fuel to beleaguered 
positions when surface ships could not, and 
performed outstanding feats of reconnais- 
sance. 

6. Destroyed 275,000 enemy lives, nearly 
as many as the entire American Army lost. 

All that got the Navy to thinking. If a 
mutant vessel like the submarine—never rec- 
ognized as being good for much besides 
stalking targets of opportunity—could ac- 
complish such varied tasks with such great 
success, what might not a fleet of undersea 
craft, broken down into more 
types to perform specific tasks, do? 

‘The new submarines, by and large, will 
be about the same size and weight as 
World War II subs. They can be produced 
quickly and still incorporate the latest tech- 
nological advances. This will be the sub- 


a submarine from the keel up, not merely as 
a surface vessel that can submerge when it 
becomes necessary. 

All the new types will have high speed 
and long range while submerged, on the 
principle that, from now on, the surfaced 
ship is the vulnerable ship. Speed will be 
limited only by power-plant developments, 
with atom power the ultimate objective. 
Range will be governed almost entirely by 
physical limitations of personnel. These lim- 
itations will depend on ability of engineers 
to provide continually improving air-revitali- 
zation systems. The food problem is being 
solved by development of concentrated 
foods that will keep crew members well 
above subsistence levels for long periods, 
without heavily burdening the submarine 
with supplies. 

The speed factor will be increased by 
streamlining wherever possible. This stream- 
lining is being accomplished by dispensing 
with deck armament and other external im- 
pedimenta, even by reduction of torpedo 
capacity and internal load. 

The six types of submarines now visual- 
ized as components of an Atom Age fleet, 
along with specifications and missions, are: 
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Attack Type 


Speed: 26 knots submerged, or highest pos- 
sible for quick strike and withdrawal. 
Size: Present submarine size (1,800 tons, 
810 feet Iong) or perhaps slightly smaller 
for higher maneuverability. 

Shape: Ultimate in streamlining, for speed 
and maneuverability. 

Range: As new power plants emerge, range 
will be limited only by physical limitations 
of personnel. Present goal, 25,000 miles. 
Armament: None topside, all sacrificed for 
speed. Twelve high-speed, turbo-jet torpe- 
does with “on-and-off cam” device. 
Special Characteristics: No torpedo tubes 
aft, to enhance streamlining; four tubes for- 
ward. Projectable radar antennas that can 
be raised and lowered while submerged. 
Purpose: Destroy enemy sea power and 
commerce. 

Comment: Cam devices on torpedoes cause 
them, at desired distance from firing point, 
to “patrol” back and forth, in effect setting 
up a torpedo screen against enemy vessels. 


Reconnaissance & Picket Type 


Speed: 15 knots submerged—little more than 
half that of ATTACK type. 


OFFICERS’ QUARTERS, 


oauey WARDROOM. 


BUILT-IN SONAR DEVICES. 


Size: Present size or smaller. 

Shape: Streamlining commensurate with 
special purpose. 

Range: As ab 
Armament: None. 
Special Characteristi 
of radar, including long-range, aircraft, sur- 
face search. All radar antennas retractable 
for submerged operation, Good periscope 


Room for variety 
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photographic facilities. Good communica- 
tions facilities, also with retractable antennas 
for operation while submerged. 

Purpose: Patrol and spotting, origination of 
radio reports on enemy dispositions and in- 
stallations to American attack forces. May 
work in team with ATTACK and AIR- 
CRAFT-CARRIER types. 

Comment: On this and other types, all an- 
tennas must be retractable for underwater 
operation to preclude great danger of detec- 
tion by enemy radar when surfaced. To 
contain all necessary radar and communica- 
tions equipment, this type must make a sac- 
rifice in streamlining and therefore in speed. 
Speed loss can be accepted, because pri- 
mary function of recco sub is to remain in 
danger areas indefinitely and report vital in- 
formation. 


Transport Type 


Speed: 15 knots submerged. 

Size: Three times that of present subs, or 
about 6,000 tons. 

Shape: As with the transport aircraft, as 
opposed to the military aircraft, streamlining 
is sharply reduced to permit increased carry- 
ing capacity. 

Range: As above. 

Armament: Large rocket launchers and anti- 
aircraft guns on deck for defense against 


enemy attack and before-landing barrages. 
Purpose: Landing of troops for commando, 
espionage and other behind-the-lines activ- 
ities and for evacuation of personnel. 
Comment: About 600 equipped, special- 
purpose troops can be carried. Submarines 
transported as many as 300 Marines per 
unit in World War II. 


Cargo Type 


This type will differ from TRANSPORT 
type only in compartmentation and purpose. 
It would be built for adaptation either as a 
dry-stores carrier or a liquids carrier. It 
would be used to deliver supplies to be- 
sieged garrisons or critical war-production 
materials to allied powers. Might work in 
team with TRANSPORT type in following 
up attack landings with supplies. 


Aircraft-Carrier Type 


Speed: 15 knots submerged. Higher speed 

desirable but impractical under load factor. 

Size: 6,000 tons. 

Shope: Bulky. 
As above. 


Special Characteristics: Hangar space, air- 
craft maintenance facilities, plane catapult, 
radar, good communications facilities, ca- 


LAUNCHING TUBE CLOSED; MAY BE FIRED EITHER SURFACED OR SUBMERGED 
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pacity to carry the fuel required by aircraft. 
Purpose: Extension of scouting range be- 
yond that of recco sub, Aircraft scouts 
could fly well beyond recco’s radar range 
and report back by radio on enemy naval 
groupings. Secondary purpose, dropping of 
atomic bombs. 

Comment: Bombing value of sub-bone air- 
craft is depreciated by planners, who fore- 
see development of guided missiles with 
longer range and greater accuracy. Also low- 
rated is the possibility of pilot survival and 
recovery; hence, even scouting missions over 
Jand installations, which can usually be more 
heavily defended than sea forces, are ruled 
out except in unusual situations. The Japa- 
nese at the end of the war had several of the 
8,000-ton I-14 class, which carried two 
planes each, and a couple of the 5,000-ton 
1-400 class, each of which carried four 
Each plane could carry only one 
ound bomb. Planners agree that this 
is not an economical manner in which to 
mount an effective aerial bombardment force 
and fail to see the plane-toting pigboat as a 
successor to the surface aircraft carrier, 


Guided-Missile Type 
Spe 


: 24 knots submerged, or highest 
possible to evade coast defenses. 


spe 
Size: Slightly larger than present sub- 


‘SMALL BATTERY FOR LIGHTING & AUXILIARY CIRCUITS 


ENGINE ROOM 


This Type 21 German submorine shows the Nazis’ 
advanced streamlining. All unnecessary gear has 
been stripped from her deck. Even the guns are gone. 


Benes 
ANTENNA 


Two captured Type 2Is. Schnorkel—breather tube 
—and elaborate periscopes ond radio antennas are 
‘extended on sub at right, retracted on craft at left. 
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at 
AIRCRART~ 
LAUNCHER 


Tho captured Jap submarine |-400 (left) ca 
four bombing plones; the I-14 (right), two. 
14's launching rails can be seen in the foregr 


marines, but smaller than CARRIER type. 
Shape: Moderately streamlined. 
Armament: No defensive armament. 
Range: As above. 
Special Characteristics: Weapon launcher. 
Purpose: Long-range, total destruction of 
enemy industrial and military centers. 
Comment: Where the ATTACK type is the 
“left jab” of the new submarine Navy, the 
GUIDED-MISSILE type is the Sunday 
range, electronically directed 
ast 20,000 pounds will be 
launched, either submerged or surfaced, 
at ranges up to 500 miles. Submerged 
launching is the planners’ goal because 
probability of detection and interception of 
the missile while it is traveling under water 
is slight. 

In planning the new submarine Navy, 
American experts have the advantage of the 
German skill that produced Nazi U-boats 
capable of submerged speeds of more than 
20 knots and submerged ranges of more than 
20,000 miles. This was accomplished at a 
time when our best submerged performance 
was two knots for 40 hours or eight knots 
for one hour. Admiral Nimitz says that the 
German Type 21, developed in 1944, might 
have changed the course of the war had it 
been available in quantity two years earlier. 

One of the developments that gave 
Germany its lead is the Schnorkel. Bor- 
rowed by the Nazis from the Dutch, the 
ee ven eeae ons 


Woo fefence 


This onple shot of the I-14 gles o clear view of 
led ramp for lun planes carried in 
jose Dehied the belboor banger doo 


engines to the surface and supplies the 
power plants with air to permit cruising at 
periscope depth without using batteries for 
power. Without this device, American sub- 
marines had to use low-voltage, long-life 
batteries for periscope cruising, as their Die- 
sel engines were useless without air. How- 
ever, with the Schnorkel, the Germans could 
use high-voltage, short-life batteries for short 
bursts of speed when fully submerged. This 
helped mightily in runs into and out of tar- 
get areas so fast that depth charges could 
not be dropped effectively. 

At the end of the war, the Ger 
building an even better type, the 
‘a small, almost indiscernible conning tower, 
it had three power sources. At Schnorkel 
depth, it cruised on Diesels. Fully sub- 
merged, it used batteries, For battle speeds, 
it employed an entirely new type of sub- 
marine engine, the Walther gas turbine, 
which operated thus: Hydrogen peroxide 
‘was put through a catalyst and broken into 
water and oxygen, which gave off heat. Fuel 
was fed into this hot mix, and the gases ex- 
panding from the resulting combination 
drove the turbine. 

The American planners know all about 
these and many other things, the purpose 
of which was to attain high submerged 
speeds, long range and the characteristics 
that have transformed the submarine into 
a highly versatile weapon of sea war—and 
they are doing plenty about it. END 
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Bulldozer Rides the Rails. A rail- 
traveling bulldozer (above) is used in a 
unique method of track-grading devised by 
Hamer Brothers, Inc., of Detroit. Riding 
atop earth-piled flatcars, the bulldozer dumps 
the dirt along the tracks. Steel runways per- 
mit the tractor to move between the flatcars. 


Rig Tower Gets a Long Ride. It 
took a tugboat, nd three flatcars to 
haul this giant fining tower from 
New Jersey to a refinery in Sugar Creek, Mo. 
‘The 2,025-mile trip, made largely on water, 
took 32 days—good time for this traveler. 


Boiler Takes to the Air. One of 
two 16,000-lb. steam boilers (below) is 
raised to the roof of an 18-story building in 
Dallas, Tex., for a new heating technique. 
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ngines? Look Again! The are mounted (inset) directly behind each 
two-engine” Navy patrol bomber above— regular 3,000-hp, Pratt & Whitney engine 
the new Martin XP4M-L-really has four — The plane cruises at 200 m.p.h., can do bet- 
1 350 m.p.h., and has a range of more 


power plants to zoom her upward. Allison ter th 


jets, providing 4,000 pounds of thrust apiece, than 3,000 miles. 


One-man Air Control Panel. This and contact-flight records are all ready in the 


single panel has everything for air traffic center of the AAF Control Tower Console, 
control; if need be, one man can run it alone. shown undergoing extensive tests at Lang- 
Flight plans, flight conditions, instrument- ley Field, in Virginia. 
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Panel Shows Fuel Flow. A pilot 
sees at a glance how much gas is going 
where with the fuel control panel used on 
Boeing Stratocruisers, Bottom dials show 
supply in each tank, lines mark fuel pipes, 
knobs control and indicate flow direction. 


Crash Landing in a Pool. Since 
Naval fliers always face the danger of a crash 
landing at sea, they are now being trained 
beforehand, in the safety of a swimming 
pool, to escape from their sinking plane. Pic- 
ture at left shows a simulated cockpit, with 


Baby Engine Speeds Targets. 
This McCulloch engine weighs only 74 Ib., 
but its four cylinders produce 60 hp. to fly 
target aircraft at 200 m.p.h. It has no gears, 
all accessories being driven from the free end 
of the crankshaft. 


pilot and gunner, about to hit the skids. At 
right the “Dilbert Dunker” crashes into the 
water. The men must now get out of their 
safety hamess and free their emergency 
equipment—all in a few seconds while the 
cockpit is still in motion. 
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P-82 Sets Distance Record 


wun perilously little gas left in its 
tanks, an Army Air Forces P-82 twin 
Mustang swooped down on New York's La- 
Guardia Field on Feb. 28 to complete the 
longest nonstop flight ever made by a fighter 
plane. It had flown all the way from Hono- 
lulu-5,051 miles—in 14 hours and 33 min- 
utes, averaging nearly 350 m.p. 

The Betty Jo (named for the wife of its 
pilot, Lt. Col. Robert E. Thacker), made 
the record flight despite a severe handicap. 
It carried four auxiliary wing tanks, each 
holding 310 gallons, when it took off. Col. 
Thacker jettisoned the first one over the 
Pacific, but as the tank fell free, it damaged 
the trailing edge of the left wing. Col. 
Thacker and his co-pilot, Lt. John M. Ard, 
had to continue on to New York with the 
remaining three tanks still in place, despite 


Air-Liner “Cargo Canoe” 


Tue gondola-shaped container above is 
to speed the loading and unloading of bag- 
gage and air express on Eastern Air Lines’ 
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the increased drag. The tanks are shown, 
above, during a trial flight. 

‘The flight was not just an attempt to set 
another record. It had a definite purpose: 
to test the feasibility of extremely long- 
range fighter escorts for heavy bombers. 
The twin-fuselage plane carried special 
equipment designed to help pilots withstand 
the strain of such long flights. The seats 
were of a new pulsating type and the pilots 
wore a recently developed parachute har- 
ness. 

‘The seven-ton plane, powered by two 12- 
cylinder liquid-cooled engines, carried its 
weight in gasoline to make the trip. For a 
time, it appeared that the Betty Jo would 
have to land short of its goal, but the tre- 
mendous fuel load proved just adequate to 
reach New York, 


new Constellations. It is loaded inside the 


air terminal, towed to a waiting plane, and 
hoisted to flight position on bottom of fuse- 
lage. Fully loaded, it weighs five tons—four 
of them pay load. 


ling Atoms. A new 
‘nuclear induction” machine may 
soon provide a faste 
cal method of chemical 
The substance to be analyzed is 
placed in a magnetic field, and the 
outer of two surrounding coils (in- 
set) is chai a high-fre- 
uency current. At a certain fre- 
quency, different for each element, 
the nuclear particles begin to spin 
up to 42,500,000 times a second, 
inducing a corresponding current in 
the inner coil. This frequency re- 
veals the presence of an element. 


snatch valu 
sperating data from speed 
‘ockets before they are dashed 
to destruction, General Electric has 
developed a telemetering unit that 


weighs only 15 pounds and trans. 
mits 28 items of information every 
1/35 second. Ground equipment 


records the data permanently on 


film. Used in recent V-2 tests by 
the Army at White Sands, N. M., 
the rocket unit has only 10 tubes, 
is one-sixth the weight of previous 


comparable equipment, Shown at 
left (in box, bottom foreground) 
the set is being connected to an 
pund test. 


antenna for a 
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st stop in the manufacture of shoes is the 
19. sorting and selection of skins arriving from 
tonnery. (These pictures were tok 

Johnston ond Murphy shoe factory in Newark, N. J.) 


3. Meanwhile, the vamp, tip ond two 
Yorming the upper body of the sho 

hand along brass-rimmed patterns, making possible a 
more careful selection of cuts ond matching of ports. 


threads are used for permanent stitching of 
ipper parts of the shoe, which are first cemented 
together to insure perfect alignment. Only the 
center portion of the hide is used for these ports. 
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2, The tongues ore stomped out on on automatic 
clicking machine, which also finishes them off with 
scalloped edges along the top. They ore then stitched 
to the upper part of the shoe just below the lace 


© day, stomps out two rows of metol-r 
perforations for the laces. On some shoes, th 
lets are ottoched on the inside and cannot be s 


a last, around which the shoe is molded. Th 
is then stapled to the lost with small metal tacks. 


7. In the jaws of the bed-losting machine, the front 8, To form a foundation for the bottom of the shoe, 
‘and rear portions of the shoe are pulled tight, while welt, or leather strip, is sewed around the rim of 
another part of the mechanism feeds out wire and the shoe with a wox-coated thread. A steel shank is 
secures ends of leather at the front of the shoe. then inserted to form a firm support for the arch. 


9. Of the 49 main operations, one of the most im- 10. The sole, cut from the tough kidney portion of 
portant is the rounding of the sole. This is done South American steer hides, is first cemented and 
fon another automatic machine that trims the excess then sewed onto #i of the shoe with o fine 
from its edges and determines its final linen thread that can withstand a pull of 58 pounds. 


1. A lo 
pressur 

@ proper fit on the bottom of the sh 
a month to six we 


1 machine, exerting 450 pounds of 12. On the heeling mochine, final step in the 
smooths the sole into position and ins process, on automatic nailing mechanism faste 

It tokes the heel. Waxed, washed, and polished, the fini 
s to complete @ pair of shoes. shoes, with laces addi 
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Carryin 


Today's research teams speed 
creation of new products. 


days. 


S IENTISTS play on teams these 

The corny tintype of the 

fellow locks 

garret laboratory 

beard and 

from present-day res 
Your searching scientist no longer snoops 


long-haired 
bleak 


who himself into his 


and emerges with 


1 great discovery is as remote 


ch as the alchemist 


alone. He can't, The fields of science have 
grown far too complex and numerous. for 
any one man to cover, It takes a team of 
experts to tackle a problem of industry 


The modern physicist workin 
lem in electronics, for example, no longer 
can depend entirely on his own knowledge 
and know-how. In the modern laboratory 
he can tap the specialized knowledge of 
chemists, microscopists, glass blowers, met- 
allurgists, engineers, and, in the end, skilled 
modelmakers, to give his idea the flesh and 
blood of metal, wires, and glass that make 
it a reality. As many as a dozen highly 
trained technicians may have their fingers 
in even a small industrial pie. A major 
development may require _ co-operation 
among scientists in a single laboratory, 
collaboration among laboratories within an 
industry, and, sometimes, teamwork be- 
tween industries—and_nations. 

More than 2,000 British and American 
technologists worked elbow to elbow at 


on a pre 


M. I. T’s Radiation Laboratory, for in- 

stance, to give us radar and such related 
POPULAR 
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devices as Loran and Shoran. All along the 
i 1 pooling of scientific brains that 
gave us the weapons that were our margin 
of victory 

A good example of present-day teamwork 
in research is the work being done in the 
development of the gas turbine-jet pro- 
pulsion engine (PSM, Dec. "45, p. 76). 
While turbine experts in one industry have 
been battling with design and mechanic 
problems, metallurgists in the metal indu: 
try have been busy devising new and better 
turbine-blade alloys, tough enough to stand 
up under the terrific heat of the turbine’s 
exploding gases. Petroleum chemists, mean- 
while, have been seeking the ideal gas-tur- 
bine fuel, as well as a bearing lubricant that 
will continue to work when a turbine’s shaft 


Teamwork does not stop for lunch: The RCA Lobo- 
rotories' cafeteria provides © congenicl forum for 
busy scientists who seldom have the chance to 
confer elsewhere, At left (I. to r.) ore Igor E. 
Grosdoff, in chorge of research on the electronic 
counter; Wendell L. Carlson, who directs radio 
receiver research; Dr. Albert Rose, who guided the 
development of the Image Orthicon tube for tele- 
Vision; and Dr. Irving Wolff, specialist in ra 


PSM photos by W. W, MORRIS 


NEWEST TOOLS cid the scientist in the modern 
research laboratory. Right, a radio-heat dehydrator. 


CLENCE 


METALLURGISTS ore important on research teoms. 
Here, one of RCA's opens a hydrogen furnace. 


spins at speeds of 15,000 r.p.m. and more. 
At the same time, experts in other industries 
are thinking about ways of putting this new 
power source to work in airplanes, boats, 
locomotives, trucks and buses. 

The physical aspects of the modern in- 


dustrial laboratory make this speed-up in 
scientific developments possible. First of 
all, it is not one laboratory but a group of 
laboratories housed in one or more roomy, 
well-lighted buildings, generally set apart 


OPTICAL EXPERTS, left, help solve o television 
problem by grinding @ special 12-inch mirror. 
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from any of the company’s manufacturing 
activities. Take a walk through a typical 
research factory—the new RCA Laboratory 
at Princeton, N.J., and you would see not 
just a radio laboratory, but electronics, 
acoustics, chemistry, physics, mechanics, 
and optics laboratories, plus a modelmak- 
ing shop, a photographer's department, a 
library, a glass-blowing shop, and, last but 
fa fron leas as oleteta hie the tae 
tists and their workers can relax, and eat, A 
restaurant plays an important part in the 
modern research center. Scientists like to 
talk about their problems while they eat. 
Many a research nut has been cracked 
over coffee or cokes, with scribblings on 


a paper napkin the proof of the solution. 

A research project is born in any one 
of a number of ways. It may originate in 
a scientist's mind or at the suggestion of 
some laboratory helper who runs across an 
odd fact or curious reaction in his work. 
It may come as a specific request from an 
industry, which senses something that you 
want and 

Not long ago, the Committee on Sensory 
Devices of the’ National Academy of Sci- 
ences came to the RCA Laboratory with a 
typical research problem. They wanted to 
develop a practical reading aid for the 
blind—a device as compact as the con- 
ventional hearing aid that would allow a 
blind person to “read” directly from a 
printed page. 

The project's first stop on the RCA idea- 
assembly line was the desk of L. E. Flory, 
one of the team of scientists who perfected 
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GLASS BLOWERS are a neces- 
sary part of the RCA Labora- 
the crafts. 
they blow 
new tube ideas into reality. 


ACOUSTICS ENGINEERS 
tockle the problems that orise 
in radio design and develop- 
ment. At left, on RCA expert 
uses a stop-motion stroboscope 
to check on the performance of 
« loudspecker. 


like this infrared dryi ei rock, can turn out just 
bout anything that scientists need in their research. 


the “sniperscope” and “snooperscope,” used 
so successfully by our troops in the Pacific 
(PSM, June "46, p. 73). Flory's first step 
was to find out what had been done along 
the same lines by other inventors in the 
past. Searching through old records he 
found that an electrical device employing 
five separate light beams, which  trans- 
formed the light and dark areas of printed 
letters into tones that could be heard and 
“read” by a blind person wearing ear- 
phones, had been developed in 1914 by a 
Frenchman named Fournier D’Albe. It was 
complicated, however, and could not be 
adapted to type of varying size. 

But here was a starting point. Flory and 
other RCA scientists, including experts in 
television, optics, radio and sound, went 
to work. During the course of their experi- 
ments they needed advice on plastics, on 
batteries, and on the physiology of hearing. 

The project was started a year and a 


——How Research Teamwork Works——= 


Here is an experimental aid for the blind 
that research teamwork at RCA is helping 
to make a reality. Basically, the device is 
a miniature. mechanical tel ion camera, 
in a small stylus that can be moved along 
a printed line. A tiny vibrating mirror 
c a spot of light to scan the letters as 
the stylus is moved. Light reflected from 
the light and dark areas of the letters is 
picked up by a rod, which guides it to a 
peanut-size photoelectric tube. The ph 
tube controls an audio-oscillator, whi 
transforms the reflected light into a warble 
that can be heard in earphones, and thus 
can be “read” by a trained listener. 


half ago. Today, thanks to research team- 
work, Flory and his associates have 3 

perimental model of a reading de 
they hope may be the answer. It is now 
being tested by blind subjects. It may be 
a long time before it or some similar device 
will be available on the market, but a prac- 
tical scientific approach has been set up. 

Hundreds of such individual research 
projects have been speeded up and made 
possible by teamwork research. At present, 
there are more than 133,000 workers en- 
gaged in industrial research—-90 percent 
more than in 1940—and there are more than 
2,400 industrial laboratories. 

The era of assembly-line research is ju: 
beginning. The lone scientist will still be 
responsible for each original idea, but it 
takes a team of experts to provide the 
varied and specialized knowledge, and that 
friction of minds working together, which 
speeds ideas toward reality. END 
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REPUBLIC SEABEE. An ail-metcl, 
speed of 120, cruiser ot 103, taker 


Huge Bell Jar Aids Research. 
Built by the AAF for high-altitude tests, 
the plastic bell jar above is believed to be 
the largest ever used for research. Six feet 
high, it resists 12-ton pressures, 
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It Magnifies Mistakes. The giant 
teeth shown by this Ford “comparator,” 
used to test precision gauges,, are really 
magnified shadows of screw threads in the 
gauge visible below the screen. 


Teletype Goes Aloft. To provide 
printed’ communications for aircraft in 
flight, Bell Telephone technicians developed 
the teletype printer at left. The printer it- 
self weighs less than 24 pounds, and a com- 
plete airborne installation adds only about 
35 pounds to a plane's load. 


otorized Spray Gun. For insect 
control in large the truck shown 
below carries a swivel-mounted aircraft 


engine and propeller. Insecticide fed into 
the propeller’s blast is spread hundreds of 
feet in any direction. 


a 


N 
PS) Mien (radle Rack 


above shows how experimental Tyrocrete By HARTLEY E. HOWE 
New York City, will look when finished. 
shows the structure partially completed, OUR new house may be built in a 
waiting roof and interior. cradle and rocked into place. That's the 
latest method of mass-producing concrete | 


houses, developed by Charles Tyroler, New 
York engineer, to help solve the housing 
shortage. 

For an ordinary concrete house, compli- 
cated forms must be built or fitted together 
at the site, or expensive machinery is 
needed to transport precast walls and lift 
them into place. Tyroler’s “Tyrocrete” 
method entails pouring the wails flat, in 
simple open forms laid on top of stéel 
rockers. These are unbalanced by the 
weight of the concrete so that gravity pulls 
each wall up into position. 

Concrete, Tyroler points out, is not only 
permanent, fireproof, waterproof and in- 
sectproof, but is obtainable almost every- 
where. The Peerless Construction Company, 
of New York, plans to have the rocker 
forms built locally and either sold or rented 
to contractors. It estimates that only 100 
houses need to be built to pay for a set of 
rockers. Since no special training is re- 
quired, local labor can be used entirely. 
Savings over more conventional methods 
are estimated to run as high as 50 percent. 

‘The Tyrocrete method can be used for 
any style of house, although the walls nat- 
urally cannot be higher than the width of 
the cellar on which the rocker rests. The 
experimental house shown here has five 
rooms and full basement, will probably cost 
under $10,000 with lot. 
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removed is uied tor 
around house by two feet, improving drainage 
and permitting seven-foot basement. In the South, 
the collar can be, eliminated, saving about $1,500. 


Assembling rockers, which come in sections, usvally 
takes a day. The two-foot metal wall forms are 
bolted flat across rockers, covered with form oi 
to keep them from to concrete. Rockers 
accurately set so that wall lands on b 


the tackle that keeps the rockers 
and gravity pulls the wall 

an control the 

operation, whi . Set-in bolts 
for roof can n along upper edge of wall, 
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Forms for walls and footing are colored to show 
which side of héuse they belong on. Tyrocrete sys- 

planned to require a minimum of skilled 
labor. Supervisor works from manual. The ground 
layout must be exact so that walls will fit together. 


After reinforcing mesh is set into open forms, con- 
poured on. Each wall tak 
of six cubic yards each. Molds 
wall, ribbed every two feet for uj 
them to wolls 


The all rising into place. Once upright, the bolts 


attaching wall to form will be loosened and gravity 
the rockers back to 
jin mold for doors 


cond windows can be seen in face of wall. 


Setting up forms for the footing and cellar floor. 
Footing has trough slightly wider than wall, set 
with metal shims. When wall's foot rocks into the 
40 that a narrow opening is 

0 wall and footing, 


Concrete in forms is smoothed by hand, providing 
opportunity to give any desired texture, Beams con 
be set in for old English style, special doorways 
and pilasters used for colonial, rough stucco fin- 
ish loft for Spanish, block lines used for modern 


When ane walls up, the rocker is partly disos 
embled and swung around to prepore the next. 
Here a second wal, at right angles to the frst, 
ready to rock into ploce. Upper woll channels 
allow for pipes and wiring, provide insulation. 


Spreading concrete over metal reinforcing of 4Y/3- 
inch floor of cellar, strong enough to support 
rockers. Cellar floor’ taker four truckloads of 
cubic yards of concrete 

floor for the control tackle, 


During 48-hour curing of, 48,000-pound wall, work: 


mon prepare footings. Space 

footing will be filled with caulking, covered ci 
coment. Bolts to tie in floors and roof have already 
been put in molds so that they are set in walls. 


Two walls in place. Corner seam will be made 
watertight with impregnated fabric, packed with 
cakum and covered with caulking. Meanwhile, 
temporary trusses hold walls and support metal 


forms for ca: roof and floor. 


1. Tiny Tim is groomed for o railroad take-off. Its 2. A view of the rocket's base. Booster, on the 
booster, or auxiliary motor, is nearest the camera. right, is @ duplicote of rocket's own motor; it is 
Metal roof protects track from heat of desert sun. dropped ofter 1,000 feet, when rocket motor ignites. 


With a new automatic revolving louncher, these Cutoway of spinner rocket shows angled ports 
twin tubes in a plane's nose fire @ whole salvo of that make it whirl. Rockets are fired from two motor- 
five-inch spinner rockets in a matter of seconds. driven drums, which can be reloaded during flight. 


Biggest U. S. artillery rocket built for aircraft Closeup of Big Dick's nomle plate shows multiple 
launching is Big Dick, shown below in @ ground ports through which burning gas excopes. Electrical 
test. It is 14 inches in diameter, 150 inches long. contacts are in position, ready for firing, 
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X steel grips hold the one-ton pro- 
jectile to the track. After leaving its 1,500- foot ral 
the rocket flies anather 500 feet true to the target 


N THE 1,000-square-mile desert range 
Ott the Navat Ovtnence Test Station at 
Inyokern, Calif,, rockets are undergoing ex- 
haustive—and spectacular—tests designed 
to improve their hitting power and destruc- 
tive force 

From the rockets’ flery performance be- 
fore high-speed cameras and other precision 
instruments, Navy scientists learn not only 
how to make existing types more powerful 
but how to design new ones and how to 
new ways of using them. 

‘Two recent developments are shown here, 
along with a pictorial record of one of t 
tests, in which a Tiny Tim rocket takes a 
ride railroad to start a 1,000-m.p.h 
dash before the camera 


Big Dick on the wing in @ low-altitude test. The 
rocket attains a speed of 1,000 feet @ second and 
holds 250 pounds of TNT—enough to sink o ship. 


4, The four top photographs, taken ot interval 
bout 2/1,000 second, show the rocket approaching 
the forget, penetrating it, passing beyond it (with 
war head broken off ond dangling vertically from 
rocket's body), and exploding. The bottom pich 
shows what the impact of such © pr 

ing 1,500 feet @ second, can do to the torget even 
without on explosion. The target, pierced and vir- 
twolly demolished, is 2Y/s-inch steel armor plote. 
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IFTEEN seconds after the camera 

above snaps your picture you're look- 
ing at yourself on the screen, larger than 
life. The involved processes of develop- 
ment and projection have been carried out 
automatically in the time it took you to 
hang up your hat and coat. 

Eastman Kodak developed the machine 
secretly for such wartime jobs as project- 
ing radar pips a few seconds after they 
flickered across a ‘scope. Now it is being 
adapted for science and industry. Possible 
uses include recording oscillograph screens 
and spectroscopic analyses. 

The machine's incredible speed results 
from the use of highly active chemicals— 
made even more so by preheating to 
140°F. The developer—modified Kodak 
D82—touches the film only four seconds. 
Fixing takes 6.5 seconds; washing, another 
second. ‘The other 3.5 seconds are used 
for drying and moving the film. 

Taking, processing and projecting the 
picture are a continual, automatic process, 
run by solenoids controlled by cam-op- 
erated switches. ‘The 16-mm. film, emul- 
sion side up, is pulled intermittently from 
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15 seconds after photo is 


snapped it’s on the screen. 


a reel inside the light-tight camera, ‘The 
image is thrown on it from below and de- 
velopment to a direct positive begins at 
once. No negative is made. 

Developer and fixer are stored in tanks 
above the camera and fed through elec- 
trically heated lines to a tiny cup, open at 
both énds. This clamps down on the film 
at the exposure point, the smooth lower 
lip making a seal so that the film serves as 
the bottom of the developing “tank.” 

To prevent togging the next exposure, 
residual hypo must be washed from the 
cup before the next cycle. Developer is 
used for this to avoid complicating ‘the 
plumbing. with another feed line. If a per- 
manent record is desired, the film must be 
given additional treatment later. 

After development, the image is ad- 
vanced five frames into position for im- 
mediate projection. A 400-watt lamp 
shoots light up through the glass-bot- 
tomed film track. The f/3 projection lens 
is mounted vertically above the film and 
a right-angle prism bends the image beam 
to the horizontal toward the screen. Mean- 
while, another picture is being made. 


PROCESSING CUP 


16mm FILM CONTAINER 


EXHAUST LINE 
OBJECTIVE 
SS REE me 


PROJECTION 
LAMP 


ae 


LIGHT FROM OBJECT PHOTOGRAPHED 


CLOSE-UP OF 
PROCESSING CUP 


Arrows follow path of image from camera lens. 

ows details of processing cup, made of 
two concentric cylinders. Inner diameter Is only 
Vs inch, some size as imoge on film, and holds 


‘ond lowers cup, also is drain by which used 
chemicals ore sucked away through the cir space 
between cylinders. Same vacuum process dries 
film, At right, Interior of the light-tight comero. 
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Tubes Replace Pipes. 
This compact organ can produce 
all the sounds of one with 1,333 
pipes—without having any at ‘all. 
‘The secret is in electronics: Vacu- 
um-tube oscillators do the work of 
the usual pipes. Called ‘the Conn- 
sonata, the new organ is made by 
C. G. Conn, Ltd. of Elkhart, Ind. 
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Simplified layout above shows how the 
Conntonata works. Pressing a key sets 
Up electrical impulses, which go through 

~ @ tone-color box to gain the choracter- 
istics of a desired stop, such ot diapason 

humana. After being amplified, the 
‘emerge through the loudspecker. 


Electronics Gives That Beat. atter 130 
years, the old-fashioned metronome at left has a 
rival—the Metronoma. Clockwork and pendulum 
are replaced by a thyratron, or “heartbeat” tube, 
which produces an electrical impulse anywhere 
from 40 to 208 times a minute. The current activates 
knocker and a neon tube, so that the beat can be 
seen as well as heard. The Metronoma is made by 
Crystal Research Laboratories, of Hartford, Conn. 


THYRATROM TUBE "VALVES" CURRENT 


TO KNOCKER AND WIRES 70 NEON LAMP 
IND PLEXIGLAS 
BUTTON ON FRONT 


inverted 
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Plastic Murals Are Painted with Light — 


By FRANK ROWSOME, JR. 


F YOU take a sheet of clear plastic, buff 
the edges to a glasslike finish, and direct 
light into one edge, the sheet will conduct 
it much as a pipe carries water. No light 
will be visible on either face of. the sheet, 
provided the source is shielded and the sur- 
faces are unmarked. But if the surfaces are 
interrupted in any way, light will spill out 
at that point as from a leaky pipe. A deep 
‘V-shaped groove cut in the plastic produces 
a bright line of light; a thin scratch makes 
a delicate line; a few strokes of sandpaper 
cause @ luminous cloud. 

Because of this curious “light-piping” 
characteristic, the acrylic resins known as 
Plexiglas and Lucite—detoured during the 
war into such practical applications as 
bomber noses and fighter “greenhouse: 
have emerged as dramatic new materials 
with which architects, designers and deco- 


rators are achieving startling illuminating 
effects never before possible. 

The techniques behind these effects are 
new and changing, and the men who havé 
developed them admit that much explora- 
tory work remains to be done. It seems 
certain, though, that the next decade will 
see the spread of such things as murals that 
are literally painted in light, table tops and 
screens that spill a patterned glow from 
their surfaces, and entire walls that radiate 
softly to illuminate a room. 

Actually, it isn’t necessary to cut into the 
surface to make the light spill out. An 
thing that comes so close to the plastic as 
to break the “air seal—the microscopi- 
cally thin layer of air between the sheet and 
whatever is superficially touching it—will 
modify internal reflection, causing light to 
show wherever the air seal is broken. If you 
place your hand lightly against an edge- 
lighted panel and watch from the other side, 


WAYS TO SECURE COLOR IN EDGE LIGHTING 


First step in making the plostic mural shown on the 
D of the Endi. 

cott Corp. mal and drawing on 

trocing paper, using decorator’s sketch as gui 


With @ small 
Miss Perkins sands the parts that on 
Jight-toned oreas. The panel is pla 
cloth so that the sonded areas can by 


Lines are then engraved 
shaft tool, usin 


Now almost finished, the plastic panel is inspected After a final touching up; the ponel is mounted 
by Brouning Marean, Jr., head of the Endicott @ shadow box (see page 126 for details of 
Corp. Flaws of omission are easily corrected, but construction) in front of another one painted a 
it is. difficult to change whot’s already done. uniform blue color ond also edge-lighted. 


gradually increasing pressure against 
panel, a point will occur at which this 
eal is broken and the outline of your hand 
will appear in a ghostly glow. Paints and 
lacquers, or even strokes with a grea: 
pencil, can be used as well as engraving and 
sanding to produce patterns of light. 

‘This offers one way for designers of plas- 
tic murals to employ color. Lacquers can 
be brushed on the back of a panel, which 
will then spill light tinted according to the 
color applied in that area. A second color 
technique involves using opaque paint on 
the edge directly opposite the light source. 
Light then travels through the sheet, is 
reflected back by the painted edge, and 
emerges as colored light at the engraved 
lines. A third way to secure color is to 
interpose a strip of polished, dyed plastic 
between the light and the entering edge, a 
method that, like the second one, gives a 
single color everywhere light emerges. 

Perhaps the trickiest coloring technique 
calls for the use of two lights and two 
dyed strips of different colors at opposite 
edges of the panel. As indicated schematic- 
ally at the bottom of page 123, this results 
in a color blend that varies according to the 
Telative distance of an engraved line from 
each dyed strip. 

Depending on the purposes of the de- 
signer, various kinds of special backgrounds 
are used with edge-lighted sheets. The 


simplest consists of a panel of smooth-sur- 
d composition board, painted to har- 
ize with the design and mounted close 
behind the plastic. Another background 
uses a second plastic sheet that is sprayed 
or silk-screened to an even color. When 
this background panel is itself edge-lighted, 
a bright, luminous tone appears behind the 
main design to emphasize it or set it off. 
‘The use of several sheets of plastic in sand- 
wich form gives endless chances for varia- 
tion, including three-dimensional scenes and 
pictures in which parts of the whole can be 
made to appear or vanish at the flick of a 
switch. 

Experiments with edge-lighting show that 
the best light source is an incandescent bulb 
with a long filament.. However, since very 
long bulbs of this kind aren't generally 
available, and since they generate consider- 
able heat, fluorescent lamps are frequently 
used instead. 

Certain special problems confront the 
designer of an edge-lighted plastic decora- 
tion. The acrylic resins have a fairly soft 
surface and must be handled with great 
care to escape scratching. (Scratches will 
of course edge-light as conspicuously as the 
design.) One advantage of luminous back- 
grounds is that they tend to drown out the 
minor scratches that occur almost inevi- 
tably in handling. This softness of the 
plastic also means that in such applications 
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as table tops, the plastic must have a pro- The shadow box, a rectangular sheet-metal casing, 
tective pane of glass over is used to display the mural in o hotel or restaurant. 
Another limitation springs from the fact Below, holes are drilled through a templat 
that the total light available is necessarily 
limited—though it should be as bright as 
possible to avoid being blanketed by light 
from other sources. The light that can 
spill from any single engraved line is con- 
trolled by the intensity and distance of the 
light source, the thickness of the plastic 
(the thicker the better), the squareness of 
the entering edge, and, particularly, ‘the 
amount of light that has been taken off the 
panel elsewhere. A deep V-cut that is half 
the total thickness of the sheet will approxi- 
mately halve the amount of light available 
beyond it. This means that the design must 
be carefully contrived to deliver enough 
light to the heavy lines that need it and yet 
not starve other lines. END 


f 
raved ond ited plostic is slid into ploce, where it will be held snugly by sev. 
ae a beck te hove messin brilones of Sdge atting. 


ph jastic, below left, ond the wi 
installed. Final step in the assembly [s to screw on o backing of sheet dural, right. 
ids of the shadow box, which are concealed when it is turned over, are to dissipat 

pt If ventilation were not provided, the temperature inside the box might 
build up to @ degree high enough fo harm the plestic. 
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Everybody has his own pet idea of some gadget 
he would like to see in generol use, What is 
Yours? ler Science Monthly will poy five 
for every such suggestion that its editors 
to publish. 


"wh 


Id like to see them make 
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Corteons by SYD LANDI 


Nose Warmer. It would be lot more 


comfortable if earmuft makers added a puff 
ks Ann Lindhardt, of San 
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Great Leveler. To place everyone on 
the same level while sipping sodas or eating 
hamburgers, Lloyd Griep, of Watertown, 
Wis., wants adjustable counter seats. 


Hush-Hush Wra FS. Movies can 
be spoiled by the crack of candy bars be- 
ing unwrapped, so Eugene Anchese, of Dor- 
chester, Mass. wants “silenced” wrappers. 


plate for barbers that would make hair 
stand on end and attract all the clippings 
. W. Bull, of Midland, Mich. 


Firefly Print. For reading after sun- 
down, Joseph Lee Coy, of Danville, Ky., 
would like to see books printed in ink that 
would “glow in the dark.” 
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Juice Trap. The eyes of the nation 


would be ful for a dish with a guard 
to ward off squirts from grapefruit, says 
William Howie, of Longview, Wash. 


r 4 
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‘COMBINE THAT Lveadh ITSELF. A is 
propelled —MeCorm 

thresher can be opera! 

it is equipped with a 

‘equipped, of sh 

it it driven. by 

d hes four speeds 
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/HRILLING speed and safety are com- 

bined in the tri-maran, modernized 
adaptation of primitive outrigger sailing 
craft of the South Seas. Designed by Victor 
Tchetchet, New York artist, the aquatic 
novelty rides on three floats, instead of the 
two of a conventional catamaran. Pontoons 
at eaclt side of a canoelike center hull make 
the boat virtually noncapsizable. A pioneer 
24-foot model, easily handled by one or two 
sailors, attains up to 22 miles an hour in 
a stiff breeze. Serving as a sailboat or a 
bathing raft, it accommodates 12 persons. 
Forty-footers are planned. 


All of the family ore sof 
aboard the tri-maron, above. 
This 24-foot, V-bottomed model 
carries 200 square feet of 
canvas. Light waight and shal- 
low draft make it possible to 
beach the erat Iie @ cance 
offer @ sail. 


Platforms astride the outriggers 
‘of the trimaran, cugmenting 
the passenger copacity of 

center hull, serve os decks for 
sun-bathing or diving. A tiller 
‘extension to the outboard rud- 
der permits the boot to be 
from the center hull or 


Blower “Shovels” 
Grain. For loading and un- 
loading grain or other granu- 
lar materials, Milton O. Gless- 
ner has invented a combination 
blower and swivel-connected 
tube that can be mounted on a 
truck, The apparatus is con- 
nected to the truck's power 
take-off through a shaft and 
universal joints. A loading at- 
tachment enables the device to 
transfer material stacked on 
the ground, or stored in a 
granary, to the truck, 


IN 


— 
oie 


Nozzle Caresses Plants. 
‘A nozzle attachment for garden 
watering cans diffuses the flow 
of water into a light spray that 
covers a considerable area and 
will not harm delicate plants. The 
nozzle, invented by John Zvol- 
anek, slips over the spout of an 
ordinary watering can. An angled 
plate, three times as wide as the 
can’s spout, forces the water to 
spray upward. The nozzle can be 
turned to guide the spray in any 
desired direction. 


STEPLADDER 


is pene 
BLOWER CONNECTED 
‘TO POWER TAKEOFF 


Ironing-Board Ladder. 
When the housewife isn’t using 
the combination at the left as an 
ironing board, it can be converted 
into a sturdy stepladder by fold- 
ing its legs and using the ironing 
surface as one of the ladder's sup- 
ports. It can also be completely 
folded so that it takes up little 
room when put away. J. W. May- 
hugh invented the device. 
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B, Fordham and Thomas W. Moore, has a 
superheterodyne receiver, a built-in loop 
antenna, a headphone and a microphone, 
0 that two persons who are hard of hear- a 
Ing may also use it to converse. 


receiving set above, invented by Thomas | | 


Worktable Refrigerator. The 
refrigerator at the right has a work sur- 
face that does not have to be cleared to 
open any of the four doors of its compart- 
ments, The door of the top compartment 
slides upward and the door of the one 
underneath it slips downward when a han- 
dle on the front of the refrigerator is 
moved. The other two doors are under 
the work surface. It was invented by Har- 
old Van Doren. 


COUNTER- 
BALANCE 


Miniature Fort = 


According to historical research, this is how Fort, 
Pitt, atvated Jot the forts of the Allegheny and 
0 


horseman in position—one of mony 
in plenning @ particular scene. 


(uards Movie bie 


orittnG spills dollars out of a movie 
producer's budget bag quicker than 
on the set after his cameramen have 
begun shooting the actual picture. So now, 
borrowing a practice increasingly favored 
by progressive industrialists, producer Cecil 
B, DeMille first builds-his studio sets to 
scale in miniature so he can plot definite 
scenes, action and camera angles long 
before the cast and the technical staff for 
a picture go on the pay roll. 

Recently DeMille had a scale-model, di- 
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minutive Fort Pitt built in Hollywood, and 
he studied it thoroughly before starting to 
film Unconquered. The model of the colo- 
nial fort's houses, fortifications and bridge 
was built 1/24 the size of the actual studio 
set. Its structures had removable parts 
that were lifted out for planning inferior 
scenes and shots in the film's version of 
the 90-day siege of the fort in 1763, during 
the French and Indian War. Fort Pitt was 
built on the site of the modern city of 
Pittsburgh. 


One of the scenes that cost less and come 
off more smoothly because it was first worked 
out with the aid of a miniature set is shown 
above. It pictures Seneca chief Guycsuta 
holding a white flag in his demand for sur- 
render. The drawbridge in right background 
was built from the model in photo of right. 
Model is a reproduction of the counter- 
bolanced drawbridge that protected Fort Pitt, 
constructed according to drafts found in the 
British Museum. Bridge's weight equols weight 
of a swing-down inner door. When door swings 
open, bridge is raised. A watch chain joins 
door and bridge in model 


At right: A crattuman lifts one of the re. 
movable walls of an inn, called the Gilded 
Beaver Tavern in the movie. In his left hand 

interior props 
of goods that 
furs ore glued 
to the shelves. The come-apart construction 
reveals how almost ony sort of comera shot 
can be studied. As Unconquered is in Tech 
nicolor, all parts of the miniature 
painted to resemble the full-size versi 
ecean-going ships ond iv 
in the film were first mocked up in | /24-size 
models. Bolow: An interior shot of the Jovecn. 
8 it appears in the film 


Modelmater Chesebro working on 
his most complicated project, 
scale model of « 10,000-kw. pows: 
plant mounted on two railroad 
cors. Seale was Y/z inch to the 
foot. Bolow is the model, which 
Chesebro and an assistant worked 
on for 10 months. Car on left car 
ties boilers to power huge turbine 
Generators in cor on right, 


Sotting o tiny v 
of the mobi 
emergency 
mobile plant 
powered remote i 


Into the suitcase at right is packed on entire 
electric substation—Chesebro size. GE builds the 
on carry the little ones 


ig. ones ond GE's s: 
in their_somple cases to show prospective cus 
tomers. The model comes apart for ease in packing. 


Chesebro was the first person to see what the GE 
jet engine, built for AAF fighter planes, would 


actually look like. His model, really a full-size 
replica (below), wos built in secret; the engine 
parts were locked in a safe every night with the 
plans. Engine replica was one of Chesebre's favor- 
ite jobs in his quarter-century career. 


At loft is one of the minia- 
ture substations set up for 
display. The transformers 
ond cabinets are made of 
wood; superstructure rigging 
ond wiring, of brass. The 
full. 


is a low-voltage selective 
substation, 9,000-111,700 KVA, 


The complicated medel below is a turbine room, 
scaled /2 inch to the foot, built by GE for @ large 
Eastern power company. Chesebro took four months 
to construct the model, which gove customer on 
exact picture of the proposed plant and a chance 
to correct errors in the design. Wood, brass, 
aluminum, lead ond Plexiglas went into it, 


A 


3-PASSENGER PUSHER 


‘A rear view of the new Cloudster 
on unconventional tail construction, 

I stabilizer projecting below the fuse 
lage, os wall as one above it. The plane 
35 fest long, has a wing span of 40 fe 


One of the two scoops for the air-cooled 
engines is visible in the wing root, just b 
low the rearmost part of the cabin windows 
The deop windshield and the cabin's pos 
forward of the wing, give good vi 


|AKING the XB-42 Mixmaster as a 
‘T pertin pattern, Douglas Aircraft has 
produced an all-metal, five-passenger, pro- 
peller-in-the-tail airplane for executive use 
or for charter-operated service. 

The Cloudster, as it is called, has two 
250-hp. Continental engines housed inside 
the fuselage, and either or both can be used 
at will without departing from the center- 
Iine-thrust principle. Unlike the Mixmas- 
ter, which had counter-rotating propellers, 
the new plane has a single, eight-foot, two- 
bladed propeller. 

With a service ceiling of 11,800 feet on one 
engine and 22,200 feet on both, the Cloudster 
carries its five passengers and 250 pounds 
of baggage 950 miles at 200 m.p.h. and has 
a maximum range exceeding 1,100 miles. 
‘The passenger compartment, forward of the 
low wing, affords extremely wide visibility; 
it seats two forward And three in the rear. 
The craft has retractable landing gear, with 
@ steerable nose wheel for easy ground 
handling. 

No price has been set for the plane, and 
Douglas says that no production plans will 
be made until it has completed an ex- 
haustive flight-test program. 


By HERBERT JOHANSEN 


RIDING to work on subway or bus some 
morning you're going to get the sur- 
prise of your life. You'll look up from your 
newspaper at an advertising card across the 
aisle, The familiar red-bandanna’d mam- 
my—but her arms and the platter of golder 
brown hotcakes she is holding will sti 
right out ut you, so lifelike you'll be sure 
you can reach out and help yourself. 
You will almost feel you can look around 
and see what's behind her. Without think- 
ing, you will move your head to the left, and, 
by gosh, you can. That pitcher of syrup on 
the table wasn't there before. You will move 
your head back and the syrup pitcher will 
disappear behind mammy’s ample form. 
ightly befuddled, you will 
turn to another card, one showing a blond 
glamour gal sitting cross-legged in a chair, 


lipstick poised to her cupid’s-bow mouth. 
Shapely legs will project provocatively. Her 
boudoir will appear to recede into space out 
beyond the wall of the car. You will hold 
back a whistle as you move your head from 
side to side this time. Then you will whistle, 
for right in front of your eyes the glamour 
gal will rub the ruby-red lipstick around her 
mouth. 

Three-dimensional photography, produced 
on a single surface and seen without a view- 
ing gadget, will be sensati idvertising 
art. But the new Trivisi s revolu- 


spective” and the ability to “see around” an 
object, has much more important uses. Al- 
ready it has proved its value in the produe- 
tion of X-ray and clinical photographs in 
depth and color (PSM, Sept. “4 
Three-dimensional aerial photograp 
perfected; will be of vast military impor- 
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tance; as a training aid the process will be 
invaluable; Trivision movies are on the cal- 
endar, and, according to the inventor, you 
can look forward to three-dimensional tele- 
vision. 

Just when the public will be introduced 
to Trivision, its inventor, Douglas F. Win- 
nek, doesn’t say. At the moment, the Navy 
has’ priority on the use of his limen- 
sional patents under a nonexclusive license. 
But when Trivision is released to civilian 
life, you'll see that it has some pretty re- 
markable characteristics, including: 

Depth to such a degree that one can place 
a pencil point on an object-such as the 
center of a flower—and the petals will appear 
to project out and beyond the pencil; 

The ability to give the illusion of seeing 
around and behind objects—that is, objects 
in the foreground appear to move in relation 
to objects in the background; 

The ability to give the illusion of actual 
movement in a still photograph. 


Navy Backing Speeded Perfection 


Because of the military value of these 
characteristics of Trivision—plus its sim- 
plicity in requiring only one lens and one 
exposure—the Navy Photographic Service 
has been working with Winnek on his three- 
dimensional process for several years. Since 
1945, complete Trivision experimental equip- 


Cutaway of Tri yn camera with 10-inch-diameter 
lens shows the adjustable horizontal and vertical 
blades that mosk oper 1 vertical blades can 
be opened to a full 10 inches or closed to about on 
inch for focusing purposes. The horizontal opening 
can be adjusted according to the exposure desired. 
138 Science 
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ment has been under construction at the 
Aeronautical Photographic Experimental 
Laboratories at the Philadelphia Navy Yard. 
Thanks to this intensive war-born research 
and development, the process has outgrown 
its swaddling clothes with amazing rapidity. 
Now Trivision is about ready to make its 
commercial debut, 

So, at 40, Douglas Winnek is within reach 
of the goal he set for himself 14 years ago. 
Although the Navy has given Trivision top 
priority on its photographic development 
program, and commercial enterprises are 
seeking licenses to his patents, Winnek, a 
self-educated man, calls himself a “goofy 
inventor.” He is amused at being referred to 
in print as “a University of Rochester- 
trained optical engineer.” He did study 
optics at Rochester—but he had to do it at 
night because he did not have a high school 
diploma. As a matter of fact, it was just 
recently that Winnek, on his way back from 
a trip to the West Coast, stopped off at the 
high school he attended in his native Madi- 
son, Wis., took some exams, and was finally 
graduated, 

Winnek’s process involves no new photo- 
graphic principle in lens, camera or film 
processing. What is new is the film itself, 
Ordinary film does not pick up a three- 
dimensional image. Winnek’s does. 

It is ordinary black-and-white or color 
film—any standard emulsion can be used— 
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This machine makes th 
sated and then embo 


by @ roller carrying th 


into section of film: lower right, how light from edges of lens is broken by ridge 


that has been embossed on its base side, 
the face opposite the emulsion layer, with 
microscopic ridges. Each of these ridges 
serves as a simple semicylindrical lens called 
a lenticulation. There are about 300 of them 
to the inch and each one is about three ten- 
thousandths of an inch deep. They cannot 
be seen, but you can “hear” them by running 
your fingernail across a piece of embossed 
film next to your ear. 

These ridges do not alter the speed or 
thickness of the film. They simply break 
up the image of the object photographed 
into a series of picture elements, one element 
for each ridge. Because of the curved sur- 
face of the ridge, these elements are not 
jumbled on top of each other, but separated, 
forming a series of stereoscopic pictures all 
on the same film. When you look the 
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into separate views. 


picture with the ridge side toward you, the 

curved surfaces act as a selecting screen, 

allowing each of your eyes to see one of a 
stereoscopic pair of images. The rest of 

the series of panoramic views recorded in the ’ 
composite picture is screened off by the 

curves. 


we use of lenticulated film in an ordi- | 
nary camera will give depth but not the 
movement perspective—“seeing around”— | 


effect essential to realistic three-dimensional 
vision. One way to obtain this is with the 
scanning camera, a simple box with an 
ordinary lens fixed to its front panel and 
a sliding film carrier on its back, During 
exposure the camera moves laterally past ‘ 
its subject. As it does so, the mechanized 
film carrier travels slightly faster to keep the 
continuous panoramic series of subject 
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glimpses centered on the lenticulated film. 

Because it requires a time exposure, the 
scanning method has now been abandoned 
for a camera with an extra-wide-diameter 
lens. This gives the same viewing range, but 
permits instantaneous exposure. The Navy is 
using a new 10-inch diameter lens. Since 
this is four times as wide as the normal dis- 
tance between the eyes, the observer of the 
finished picture can move his head from side 
to side and see around objects as one would 
in nature. 

This big Navy lens, now being made by 
several optical concerns, weighs between 
135 and 145 Ib, Use of plastic lenses may 
cut its weight to somewhere between 10 and 
30 Ib, And, since only a rectangular portion 
of the lens is used in Trivision photography, 
Winnek hopes to trim both weight and cost 
still further by having lenses made that are 
rectangular to begin with. 


Cold-Light Printer Reverses Image 


The large-diameter lens produces a pseu- 
doscopic negative—the foreground appears 
where the background should be and vice 
versa. This is corrected in the new Trivision 
printer, which resembles an ordinary copy- 
ing camera except that it also uses a w 
diameter lens, masked to a rectangular open- 
ing as in the camera. Cold light passes 
through a diffusing glass and then through 
the Trivision transparency, placed with the 
flat side toward the light source. The wide- 
diameter lens then projects a reversed or 
corrected three-dimensional image onto the 
special printing “paper,” on which the lentic- 
ulating process has to be repeated. 

This “paper” is really cellulose sheeting, 
.003 inch thick, coated with an ordinary 
printing paper emulsion. To make it three- 
dimensional, the coated cellulose is given 
the same lens ridges by running it through 
a lenticulating machine. The print is pro- 
cessed in the normal way; then, while still 
wet, it is squeegeed against a paper backing 
having a high reflective surface. The result 
of the process is a three-dimensional photo- 
graphic print. 

A photomechanical reproduction process 
for Trivision pictures is now being perfected. 
Winnek, who has been working on this for 
some time, is confident that by the addition 
of a simple lacquering and lenticulating unit 
to ordinary printing machinery commercial 
reproduction of three-dimensional magazine 
covers, window displays, advertising cards, 
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book jackets, inserts, etc., will be possible 
within a year. The value of such a process 
to the Navy in making visual aids for its 
training program is obvious. 

The ability of Trivision to record move- 
ment on a single film will make it useful, 
too, in other fields, especially medicine, 
Already such actions as the movement of 
the jaw, the twisting of the wrist, and 
the tightening of the muscles have been 
recorded, and the motion studied in three 
dimensions. 

This motion record is made with the 
new Trivision camera by moving a mask 
across the ler A tiny vertical slit in the 
mask ads an image to successive parts 
‘of the film during an exposure of several 
seconds. When the finished picture is maved 
before the eyes, the resulting stimulation of 
successive images along the retina causes 
an illusion of natural motion, 

Used in aerial photography, Trivision has 
the great advantage of enabling the exact 
latitude, longitude and height of the ter- 
ain to be read directly from the film. This 
technique is the same as that used in Tri- 
on X-ray photography, using a grid super- 
mposed on the picture. Since the apparent 
movement of any object on the ground in 
relation to the grid bears a direct relation 
to the distance between them, measurement 
of this movement tells how far the plane 
was from the ground at tl 

Another attribute of Trivision, valuable 
for military aerial photography, is its ability 
to detect and record the direction of move- 
ment of ships, waves (the ocean variety), 
and mobile equipment and troops. 


Jet Planes May Keep Camera Stable 


A basic problem in using Trivision for 
aerial photography is keeping the camera 
stable during the flight. Jet planes may help 
in this, however, since their speed over the 
ground is so great that the camera will 
probably not have time to jar during the 
exposure. 

As for the amateur, Winnek sees no reason 
why he should have to go on being satisfied 
with flat, lifeless pictures. The heavy, ex- 
pensive, 10-inch diameter lens, is of course 
out of the question. Winnek expects, how- 
ever, a camera with a 2%-inch or smaller 
plastic lens, which, while not having the 
same viewing range, would give all the 
three-dimensional depth of the large com- 
mercial camera. As for the film, the em- 


bossing process is so simple that once it is 
in commercial production it should be within 
reach of the amateur's pocketbook 
Although it is impossible to reproduce 
actual Trivision pictures with this article, 
the writer can attest to their complete 
effectiveness, both as to three-dimensional 
quality and movement perspective. He has 
seen several Trivision color transparencies; 
in one, a bust of Shakespeare in front of 
a curtain, the statue projects out in front 
and the curtain appears to be in space be- 
hind it. A pencil point properly placed 
actually appears to go between the statue 


and the curtain. By moving your head from 
side to side you can “see” around the bust. 

Trivision movies, the perfection of which 
was Winnek’s starting point, were neces- 
sarily shelved during the war. He is again 
working on them, but says only that he has 
definitely proved that the fundamental prin- 
ciples of Trivision will work for the produc- 
tion of motion pictures. He adds, cryptically, 
that Trivision movies will not need a screen. 

How will it be done? Your guess is as 
good as ours—right now Winnek isn’t talk- 
ing. But you've heard of parabolic mirrors 
and virtual images, haven't you? END 
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Three Cylinders, Six Pistons. 
This small two-cycle gasoline engine works 
like a man elbowing through a crowd: Its 
three cylinders are double-ended; each ex- 
plosion drives two pistons at once. Intended 
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for boats or planes, the 120-hp. motor weighs 
only 1501b—100Ib. less than any com- 
parable aircraft engine, says McCulloch 
Motors, of Los Angeles. Fuel economy 
equals ‘the best four-cycle engine’s. 
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How lonosphere 


Rader ond high-frequency redio beams ore now 
being used to track meteors in research aimed 
at better short-wave broadcasts, To the human 
eye, meteors look like brilliant streaks in the top 
picture, made by Stonford scientists during the 
display thot followed the Giacobini-Zinner comet 
lost October, But on @ radar scope, meteor trails 
show up as the circular segments seen directly 
above. Radar observations were conducted by the 
National Bureau of Standards during this same 


meteor display, but did not record the perticular 
meteors shown in the top photograph. At left is 
the receiving antenna, © half-wave doublet tuned 
to 29 megacycles, used to “listen” to meteors 
ot Stanford—the reflected radio wave sounds like 
© whistle in the earphones, 


Makes Shortwave “Weather” . 


DIO broadcasters now get their own 
“weather reports” predicting clear or 
cloudy conditions—but they don’t tell e1 
eers when to wear their rubbers. The fore- 
casts, prepared from nation-wide observa- 
tions by the National Burean of Standards, 
warn when and where to expect short-wave 
broadcasting troubles, Thus stations with 
several frequencies can choose the one most 
likely to get through. 
is of the forecasts is study of the 
here, This layer of electrically charged 
particles, 50 to 200 miles above the earth, 
reflects radio waves and makes long-distance 
broadcasting possible. It will not reflect all 
waves, however, Above a top frequency— 
which varies daily with ionospheric changes 
—the waves keep right on out into space and 
are never received on earth. Ionospheric 
conditions also determine how high a re- 
flected frequency will go before bouncing 
back. This height tells the distance a radio 
wave will skip between transmitter and re- 
ceiver, and thus whether the frequency 
should be used for long- or short-range com- 
munication, 

Meteors, too, affect short-wave broad- 


casting. Millions of small ones burn up in 
the earth’s atmosphere every day and lea 
trails of hot gas. These reflect certain radio 
waves (some radar and old-style, lower-fre- 
quency FM particularly) that would ordi- 
narily pass through the ionosphere. 

To keep tabs on the pec 
ionosphere, scientists probe it with radio 
beams. They transmit various frequencies 
and measure the time it takes for the echo 
to come back to the receiver. That tells how 
high each frequency goes before being re- 
flected, With direction-finding equipment, 
they also follow the route the wave picks in 
the ionosphere. Meteor trails, more highly 
ionized than the ionosphere, can be tracked 
across the sky with certain. very-high-fre- 
quency beams like radar. Still more informa- 
tion is obtained from V-2 experiments and 
sunspot studies, 

The importance of this radio forecasting 
was proved during the war, Fifty observ- 
ing stations all over the world provided day- 
to-day reports on broadcasting conditions, 
It was not just coincidence that the Allie 


started no great battles when ionospheric 
upheavals were wrec 


ing radio servi 


straighten out 
the wavy line (left), that ns variations in 
the signal strength of station JAE3, Tokyo, a 
heard in California. lonospheric fluctuations make 
most of those wiggle . Robert Helli< 
well, director of the Stanford ject, operates 
equipment th 
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Storing Sounds on Spools 


By ROBERT GORMAN 


O ALL the devices that talked th 
selves into the history books during 


the recent war, none talked I 


wer, louder, 


° er than the continuous-strip record 
ers. They put the voice of battle onto thou- 
sands of miles of wire, film, and metalized 
tupe. Now they are ready to make records 


of Junior's first words, sister’s progress on 
the piano, and your own favorite Saturday 
night quartet. Business firms, too, will use 
them for dictating letters, training perso 
nel, recording conferences, and issuing 
interoffice memos 
The recorders are 
yin; 
nated paper; the other em 


{ two different types 
g magnetic impulses on 


wire or metal. 
bosses fine lines on film. This film method, 
incidentally, has nothing in common: with 
the optical sound track used on standard 


Norman Corwin records on talking pictures. 


lent Eduard Benes of Cs 
iol Polace at Pragu 
|, operates the appara! 


The Magnecorder, shown at right, employs a capstan 
drive that keeps the speed constant, has sep. 
, record and 
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left 


‘The magnetic molecules 
to tiny bar magnets riding @ conveyor 
the poles of o varying electromagne 
erranged with varying polarity, strength, and posi- 
tion corresponding to the current in the coil. Cur- 
rent is actuated by impact of sound woves on mil 


Denmark's Valdemar Poulsen invented 
the magnetic wire recorder in 1896. Repro- 
duction was poor, the wire was expensive 
and difficult to manage, and Poulsen’s in- 
vention was consigned to a “pending file” 
for future scientists. 

In principle, magnetic recording is ex- 
tremely simple. Its heart is the humble 
electromagnet. If a wire carrying an elec- 
tric current is wound around an iron core, 
the current sets up a field that renders the 
core magnetic. Every time the direction of 
the current changes, the polarity of the 


by the Armour 
Research Foundation, 
the recording unit at 
instolled in o 
combination cabinet. 


rly combination 
io ond wire recorder, 
made bythe WiRecorder 
Corp., is shown at left. 
Such ‘combinations ore 
indicated for the futur 


The pod on which the 
telephone rests (shown 
below with the Pierce re- 
corder) is an induction 
microphone that records 
‘on wire both sides of a 
conversation. 


magnet changes also. Since, by means of a 
microphone, sound can be converted into 
varying electric currents, the current that 
flows through the coil—and hence the mag- 
netic flux—can be made to vary in accord- 
nee with the sound, When a wire is drawn 
past the poles of the magnet, portions of the 
wire will be magnetized in the same se- 
quence and intensity as the voice currents 
fed to the magnet. To reproduce the original 
scund, the magnetic impulses impressed on 
the wire are used to induce corresponding 
voltages in an amplifier system. 

High background noise, poor frequency 
response, and distortion due to the magnet- 
ion properties of most materials both- 
ered the early experimenters, A big step 
over these difficulties, however, was taken 
with the development of the high-frequency 
bias technique, in which the varying voice 
currents are superimposed on a much more 
rapidly varying electric current. This bias 
frequency, usually in the supersonic range 
(30-40 Ke.), effectively “softens up” the wire, 
making it more responsive to the magnetic 


varia of the voice frequency. The bias 

frequency is also used to wipe the wire clean 

of previous recordings. This can either be 
apie 
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The Hart "Recordgraph" ot right, with  50-foot 
film reel traveling at 60 feet per minute, is good for 
about one and a half hours of continuous recording. 


An embossing needle records sound on film in fine 
wavy lines os it posses below. Another needle 
traces these lines and reconverts them into sound. 


g and 
tells instantly 


fon which of the 115 tracks the machine is working. 


done separately or at the same time that a 
new recording is made. The wire can be 
reused as often us desired. 

War shoved magnetic recorders out of 
the ‘laboratory and onto the production 
line before they were quite ready. On 
some of the machines background noise was 
extremely high, the wire was liable to break, 
and some of the metal alloys in use lost 
their magnetism. The Government wanted 
recordings that were permanent—and the 
armed forces began to look with increasing 
favor on a rival recording method. 

The new machine, built by Frederick Hart 
& Company, was based upon an ingenious 
adaptation of old-style record cutting. In- 
stead of engraving grooves on a flat disk, 
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however, it embosses fine tracks on a band 
of ordinary 35-mm. movie film—without the 
photographic emulsion. This is drawn 
lengthwise under a cutting stylus that 


makes 115 parallel tracks in the 35-mm. 
width. Each time the stylus moves over to 
a new track an automatic counter clicks off 
a number. The film winds continuously from 
the inside of the reel back to the outside, 
so it does not have to be separately rewound 
for playback. In combination, these features 
make it possible to locate and play back any 
part of a recording more quickly than by any 
alternate method 

In a pinch, these machines can operate 
continuously for nine hours at a stretch, Use 
of a voice-operated relay that stops the 
film when no sound hits the rophone 
allows it to be left in operation, unattended, 
for even longer periods. 

Now magnetic recording ha new de- 
velopment—metallically coated paper tapes. 
Magnetic recording can be done not only 
on wire but on any ribbon that will take a 
magnetic impression. Various types of coat- 
ings have been successfully applied to paper 
tapes. Paper is cheap, uniform, easy to pro- 
duce, and shows little tendency to snarl. 
Because of lower cost and ease of handling, 
tape recorders will be strong competitors for 
home use. 

At last a large number of manufacturers 
of home and office recorders are tottering on 
the brink of production. If you pick one for 
your own use, here are a few points worth 
remembering. 

Frequency range of recorders is important 
—up to a point. For human speech, a band 
from about 100 to 3,000 cycles per second is 
plenty wide. To take radio programs—voice 
or music—off the air you are not likely to 


need any recording frequencies beyond 5,000 
cycles since most broadcasting stations are 
limited’ to that range. But the highest fun- 
damental note of a piano is over 4,000 cycles, 
and the audible harmonics that give tone 
and vitality to music go much higher. Re- 
sponse on most film recorders drops off 
sharply above 3,500 cycles, but special- 
purpose machines have raised this to 5,000. 
Magnetic tapes are in the same class as the 
better embossed-film recorders, Wire re- 
corders, depending on make, range from 
6,000 to as high as 15,000. 

The permanence of the recording is an- 
other consideration. The old problem of 
magnetic impressions bleeding of wire has 
been fairly well licked. Wire made of the 
now standard stainless steel alloys may be 
stored for years without noticeable deterio- 
ration of the magnetic sound track. In addi- 
tion, wire is practically indestructible and 
can be replayed thousands of times. Mag- 
netic tape, while not as durable, is said to be 
good for at least 1,000 plays. Film, on the 
other hand, will last indefinitely on the shelf, 
but is worn out after the playback needle 
has scratched along it about 30 times. 

Film is much cheaper than either of its 
rivals as a recording medium if all record- 
ings are put in a permanent file. On the 
other hand, once a sound track has been 
scratched on film, it is there to stay, while 
both wire and tape are erasable and the 
same footage can be used over again and 


Magnetic Strip on Film Promises Low-Cost Sound Movies 1 


In one of the newest applications of mag- 
netic recording, a metallic material is bonded 
onto movie film to allow for the addition of a 
magnetic sound track. It is not affected by 
photographic solutions, and the sound may 
be erased and altered at will. 

Magnetic recording equipment may soon 


home market, the 
combined erase-record-play- 
uses the windup reel os a turntable. 


again. Erasure can also be used to edit wire 
and tape recordings, or unwanted sections 
can be cut out and the loose ends tied or 
pasted together. For all practical purposes, 
film can't be edited except by retranscrip- 
tion onto another machine. 

A typical wire unit that seems slated for 
mass distribution is the St. George Recorder, 
It is an attachment only, stripped down to 
essentials to retail for slightly less than 
$100. Its most ingenious feature is a wind- 
up reel that doubles as a turntable for 
ordinary disk recordings. The crystal pick- 
up will play these back through the ampli- 
fier or re-record them on wire. 

A tape recorder with a built-in amplifier 
is offered by the Brush Development Com- 
pany, This machine rewinds the tape at a 
speed ratio of 30 to one, making it possible 
to play back a recording almost at once. The 
tape can also be reeled forward at high 
speed, to reach a selection at the tag end. 


be added to cameras, so that live sound can 
be recorded at the time of filming. This 
promises to bring the cost of sound recording 
far below present levels. 

On 16-mm,. film, a frequency range of 50 
to 5,000 cycles is obtained; slower-moving 
8-mm, film gives about half this range. 


Marvin Comras, of the Armour Foundation, 
how a standard sound projector has b 


1 stobili 
the film travels. The small black oblong brushing 
‘against it contains the magnetic head. 
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Many more elaborate combination models 

—most of them using wire—are planned. 
These will be integral radio-recording units 
with such refinements as automatic logging 
timers for locating short selections on a long 
spool, and high-speed forward drives. 

Business and office applications are a 
promising field for magnetic recording de- 
velopment. The Pierce dictating unit is one 
well adapted to commercial uses. For tran- 
scription the machine plays back through 
cither loudspeaker or headphones. A foot- 
operated switch helps a typist to rewind, 
back-space, or move forward with ease. A 
_mixer permits up to four microphones to be 
used simultaneously for recording confer- 
ences, and the orderly executive who likes 
to keep records of important phone calls 
need only place a small padlike microphone 
near the induction coil of his phone to get 
a transcription of the conversation. 

The Magnecorder, priced out of reach of 
most home-recording enthusiasts ($1,500 
without accessories), has engineering refine- 
ments for professional and broadcast use. 
The wire, not the spool, is driven by a 


The tope recorder at left 
for home or office use is 
made by the Brush De- 
velopment Co. It can be 
connected to a radio to 
record broadcasts. 


The Brush "Mail-A-Voie 
makes records magnetical- 
ly on finely coated poper 
disks, thin enough to be 
folded and mail 


Some 


precision-timed capstan to keep flutter and 
“Wwow"—the dissonant effect due to poor 
speed regulation—to a minimum. The wire 
travels at four feet per second (twice as 
fast as in other models), and has a 50- to 
12,000-cycle frequency range. 

So far, very little has been done to pro- 
vide commercial libraries of wire-recorded 
music. In anticipation, however, wire speed 
and sizes are being standardized although 
the multiple-recording problem has not yet 
been satisfactorily solved. Unlike wax disks 
that are pressed from a master, each reel of 
wire has to be individually run through a 
recording head. While one master repro- 
ducer can be made to feed many individual 
heads, high-speed mass production is still in 
the future. 

Also in the future, although widely her- 
alded for some time, is a truly portable 
machine that can be carried easily by 
reporters and others in search of on-the-spot 
transcriptions. The size of the equipment 
used overseas by Norman Corwin, shown on 
page 144, suggests how much improvement 
is still possible. END 
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Speed Spout. No threading is needed for this 
y Meco, Inc., of 
fitted to drum by folding 
(above left) or stored inside (above right). Moving 


synthetic rubber plug. 
Portland, Ore., it can 


Made 


plug in and out (right) adjusts flow. 
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T= ancient wafning to people living in 
glass houses assumes literal significance 
at the University of Colorado, where glass 
roofs are being used to catch’ energy from 
the sun. One small house, its roof covered 
with beds of glass panes arranged shingle- 
fashion, is completely heated by this system 
so long as the sun shines. Although the 
furnace must take over at night and on 
cloudy days, warmth from the sun-trap re- 
duces the annual fuel bill 20 to 30 percent. 

The Colorado experimental unit uses the 
principle employed in greenhouses. Radiant 
heat from the sun—mostly of short wave 
length—penetrates the glass top of the roof 
box, then the clear part of the glass shingles 
inside the box, and is absorbed by the 
painted end of the glass shingles on the very 
bottom. The painted glass reradiates this 
heat, but at a longer wave length that will 
not go through clear glass and so is trapped 
inside the box. 

Cold air from the house, passing between 


Dr. George Lof, head of the solar energy project at 
the University of Colorado, closes the door on his 
sun-heated home. The beds of gloss visible on 
roof keep the house ot pleasant 70° F. 

in Colorado winters . . . os long os the sun shines. 


180°F. HoT AIRTO 
MOUSE HOT-1 
DISTRIBUTING 
SYSTEM 


the glass shingles, is warmed by the trapped 
heat waves and is then distributed through 
a standard hot-air heating system. Although 
this solar heater can provide air as hot as 
200° F., it has two disadvantages: The glass 
shingles shatter from the constant expansion 
and contraction, and there is no easy way 
to store the heat for use when the sun does 
not shine. If an efficient storage system can 
be developed, experts figure the fuel saving 
may climb to 60 percent. 


APRIL 
tea7 M49 


CORN TURNED 
INTO FUEL 


HAT old farmer who refused to re- 

place his horses with a tractor because it 
wouldn't give fertilizer may be converted to 
the machine age yet. A new small distilling 
unit that processes farm crops into alcohol 
for tractor fuel also makes fertilizer or feed 
as a by-product. 

With the new still designed by Joseph E. 
Seagram and Sons, Louisville, Ky., farmers 
can produce their own fuel from surplus or 
spoiled produce of practically any kind— 
grain, sugar beets, potatoes, fruits, sugar 
cane, wood products, and many others. The 
still, no bigger than a kitchen stove, is al- 
most entirely automatic. Once the hopper 
is filled with the raw carbohydrate materi: 
only occasional attention is necessary befo 
95% ethyl alcohol can be taken out. Five 
gallons of alcohol are made from two bush- 
els of grain in less than 11 hours, And the 
stillage left over is a nutritious wet feed for 
poultry and livestock—or a high nitrogen- 
content fertilizer. 

Although alcohol does not burn efficiently 
in engines made for gasoline, many motors 
are easily converted to the new fuel. But 
two obstacles still stand in the way of home- 
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1S GROUND INTO 
FLOUR BY MILL 


Ocean 


grown fuel. One is cost: the alcohol pro- 
duced by the still costs more than gasoline, 
Improvements in techniques—or possibly 
raised gasoline prices—could change this sit- 
uation, however. The other difficulty is 
legal, restricting the use of the unit—the pro- 
duct is highly potent moonshine! 


Working parts of the model still shown below are 
diagramed in reverse order in the drawing above. 
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Qmasi is pumpep To STEAM-JET MASH 
‘COOKER, WHERE STARCH IS CONVERTED 
TO FERMENTABLE SUGAR 


© converte Masi 1S NEUTRALIZED 
‘WITH CaCQOy AS IT LEAVES COOKER 


Qmasu is warer-cooLen To 89°F. 
@masu Passes To FERMENTER, YEAST 
1S ADDED, AND LATER IT BEGINS TO 
OVERFLOW AS BEER INTO BEER WELL 


Q@remainine SUGAR FERMENTS IN WELL 
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Gear in a Goldfish Bowl. You can 
see how the spiral bevel gear, right, works 
without taking it apart. It is enclosed in a 
boxlike case, bolted together of thick, ma- 
chined pieces of Plexiglas. Turning an ex- 
terior rod operates the gear. The demonstra- 
tion model was made by M. L. Bayard & 
Co,, Ine,, of Philadelphia 


Silver S| s Superpyrometer. 
To test new gas-turbine and jet engines, the 
Navy needs an accurate temperature me 
ure. Ordinary pyrometers have shields—to 
protect the thermocouples from radiant heat 
—that are too bulky, slow response to 
heat changes, and block gas flow. So the 
Navy and the Bureau of Standards have 
evolved the new type below, with a small, 
light, silver shield, accurate to 5° F. 


SUITCASE-SIZE GAS FURNACE. The new Ste 


art-Warner South Wind, based on the principle 
of an airplane heater, is now becoming available 
for home use. A sealed-flame system, forced- 
draft blower, and vents to the outside, combined 
with small size, make installation possible be- 


tween wall studs or in floors or ceilings. One 
it needed for each zone where different 
2 vadiator, he ratures may be required, and each unit is 
wa creccgeoy ao aoe, a4 fon individually and automatically controlled. Cost 
‘of the furnace with the cover off. is comparable to that of central heating plants. 


HASSOCK AND RECORD CABINET, Known 
as the Has-o-Rak, this space saver serves as 
a low seat beside the phonograph and also 
as a storage case for 50 records. A drop- 
front door provides easy access to the disks, 
The finish is simulated leather. Peerless 
Album Co., Inc., of New York, offers it for 
under $25. 


SAFETY LADDER STEP. Clamped on a rung 
ladder, this device provides a firm, steplike 
footing. The clamps are affixed to the rung 
from which work is to be done and to the 
one below, and then tightened with wing 
nuts. Made by the Tara Manufacturing Co., 
of Chicago, the ladder step is listed to sell 
at retail for about $3. 
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TIRED OF LUGGING A GOLF BAG? Here’s 
complete set of six clubs made up of only two 
heads and a single, adjustable-length shaft. The 
set is made by Jakosky Co., of Los Angeles, to 
retail for about $25. A second model that folds 
down to traveling-bag size is priced at under $40, 


HOME CHERRY 

Seeds are remove: 
olives, too, by this kitchen 
gudget. The fruit rests on a 
cushioned holder that pro- 
tects it from bruises. Pits 
drop into the jar on which 
the plunger is mounted. R. 
Krasberg & Sons Mfg. Co., 
of Chicago, price it at $1. 


ELECTROSTATIC AIR CLEANSER. De- 
signed for cleaning conditioned and warm 
air, Westinghouse’s Precipitron works on the 
principle of ionization. Air enters through a 
duct and passes through a screen of air- 
turning vanes to an electrostatic field where | 
the dust particles receive a positive electric 
charge. charged dust-collector 
plates attract and hold the charged particles, 
permitting only clean air to pass through 
into the house Efficiency of 85 to 90 p 

is claimed. Collected dust in the unit is 
flushed out by a water spray when cleaning 
of the unit becomes necessary. Installed in 
an air-conditioning or heating system, the 
Precipitron has an air-cleaning capacity of 
1,200 cubie per minute, enough for an 
eight-room house. 


ELECTROSTATIC FIELD 


a 
ust 


PRINCIPLE OF OPERATION 


POWER DRIVE FOR OLD MOWERS. 
The Silver Creek electric power unit 
attaches to standard hand-pushed lawn 
mowers. It is adjustable to fit various 
widths, power is controlled by a switch 
at the handle, and a lever raises the unit 
off the wheels to permit easy backing. 
Current from any 115-volt outlet re- 
charges the battery on which the motor 
in the device operates. 


WATER-SPRAY 


DUSTY AIR POWER PACK 
Ver S 


FLUSHING HANDLE 


DUST-CHARGER 
SECTION 
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PANCAKE BNGIVE 


Has Slide Valves 


wit the future holds for this six-cyl- 
inder horizontally opposed engine is 
not yet clear, but there's a chance you may 
find it in some of the really new postwar 
's still to come out of Detroit. Air-cooled, 
light, and efficient, it is said to be suitable 
for either front or rear drive. 

Developed in its present form to power 
either an automobile or lightplane, the en- 
gine first was built during the war to drive a 
generator in a long-distance bomber. Jack & 
Heintz Precision Industries, Inc., of Cleve- 
land, produces it under license from the 
Skinner Motor Co., of Detroit, designer of 
the original engine from which this was 
adapted. 

The valves are a variation of the sleeve 
valves previously employed in other engines. 
But, whereas the sliding sleeves used in the 
old Willys-Knight and other cars fully en- 
circled the cylinder, these are split into two 
segments, one for the intake and one for the 
exhaust, and are more exactly known as slide 
valves. The rotary motion of a pair of ec- 
centrics is translated into the reciprocating 
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action of the valves by a connecting rod ° 
attached near the center of the valve lever, 
a ball on one end of the latter fitting into a 
socket on the valve and the other end 
operating on a fixed pivot. By eliminating 
the “hot spots” associated with poppet 
valves, the design permits the use of com- 
paratively low-octane fuels, 

A horizontal fan driven by a thermostati- 
cally controlled variable-speed pulley cools 
the engine. This makes it possible to in- 
crease fan speed under conditions of low 
engine speed and heavy load. A built-up 
crankshaft permits the use of one-piece con- 
necting rods; bearing surfaces of the rods 
are hardened, and the bearing metal is 
applied to the pins. 

‘The engine has 126 cu. in. displacement, 
delivers a peak of 95 hp., and will turn up 
as high as 7,000 r.p.m. Fuel consumption 
is said to be 25 percent less than that of 
comparable conventional engines. The die- 
cast components in the engine should cut 
down manufacturing costs once the original 
expense of the dies is recovered. 


EXHAUST-VALVE SHAFT 


Dio-casting keeps down the cost of the 
cylinders and crankcase, ond the use of 
light alloys reduces the weight. Here 
are the cylinder barrels and block. 


shaft assemblies ore used, 
1g the exhaust valves and oil 
pump and the other the intake volves. 
Each shaft is driven at one fourth the 
engine speed, eccentrics and o pivoted 
lever carrying the action to the volves. 
At right is one valve-shaft assembly. 


ECCENTRICS ON 
INTAKE-VALVE SHAFT 


SOCKET FOR END OF 
VALVE LEVER. 


sgment out 
together, intake ond 
‘exhaust volves extend around the liner. The 
ports are opened on both the outward and 
the return strokes of every volve segment. 
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& CYL. AIR-COOLED ENGINE 


is ctly above, 
the Tatra rests on a Y-thaped steel backbone, 
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Although, small, this 


ing 
it is built 
for economy, havin; 
2 4-cylinder water: 


on a gallon of fuel, 
with “a maximum 
speed of 56 map.h. 


Bo 
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Cvech and French 
DREAM CARS 


Supermodern models designed 
by two long-established auto 
manufacturers in Europe have 
removable rear engines. 


By R. P. STEVENSON 


JMAGINATIVE artists for years have been 
sketching cars of the future as sleek ve- 
hicles with superstreamlining. Now in pro- 
duction in Czechoslovakia is a car that ap- 
proaches these dream cars in appearance 
about as closely as anything yet produced 
on either side of the Atlantic. It is the Tatra 
87, a sedan with smooth, sweeping lines, a 
rudderlike air vane at the back, an air- 
cooled engine located at the rear, and 
other unconventional features. 

The Tatra, a product of the Tatra Works, 
Limited, is one of two rear-engine models 
now attracting interest in Europe. The other 


is an experimental four-seater midget, an- 
nounced last year by the Renault company 
of France but at last report not yet in pro- 
duction, Both the Tatra Works and the 
Renault company are long-established manu- 
facturers with a reputation for successful 
production of cars of traditional design, In 
addition, the Czech company was producing 
rear-engine cars before the war. 

Whether these vehicles represent an evo- 
lutionary step that might eventually help 
lead some of the major American manu- 
facturers into the rear-engine field remains to 
be seen, but two leading Detroit firms some 
time ago each imported a Tatra, apparently 
for study and testing, When produced, the 
rear-engine Renault probably will be seen 
in limited numbers in the United States, for 
this company has been sending part of its 
output here for more than a year. 

In both cars, the engine, transmission, and 
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rear suspension form a single unit that is 
readily removable for servicing, making it 

all another engine and keep 
in operation while the regular power 
unit is being overhauled. 

Equipped with a 73-hp. 8-cylinder engine, 
the Tatra has a maximum speed of around 
100 m.p.h. and a comfortable cruising speed 
of about 75, the gasoline mileage averaging 
better than 30 miles per gallon. To cool 
the V-8 engine, two powerful blowers drive 
air in large volume over the two rows of 
four cylinders, air being swept into the en- 
gine compartment through forward-facing 
in 


Like most other European cars, the Tatra 
has four forward speeds, the two upper 
ratios being synchronized. In size, it ap- 
proximates the average American light car. 
The weight is 3,015 Ib., wheelbase 110”, 
overall length 187”, width 66”, tread 49” 
front and back, ground clearance 9”, and 
height 59”. 

In deference to tradition, the Tatra re- 
tains a front hood but, instead of an engine, 
this covers the gasoline tank and the vertical- 
ly mounted spare wheel and tire, with room 
to spare for any luggage that will not go 
into the big luggage compartment back of 
the rear seat. A searchlight, equal in size 
and similar in appearance to the regular 
headlights, is centered at the front. In the 
carly Tatra models, this light turned with 
the front wheels, but this feature has now 
been abandoned. Two grilles in the hood 
carry air into the interior of the car when 
ventilation is needed. 

Inside, the four-door Tatra is roomy 
enough to seat five persons comfortably. The 
front seat folds back, providing sleeping 


space in the car for two. A low center of 
gravity gives the car excellent stability, knee 
action provides a greater degree of comfort, 
and hydraulic brakes for all four wheels in- 
crease the margin of safety. 

A variation of the steel backbone that 
supports another Czech car, the little Jawa- 
Minor (PSM, Aug. '46, p. 136), is employed 
in the Tatra, But instead of at single steel 
support running the length of the ear, as in 
the Jawa-Minor, the Tatra backbone is Y- 
shaped, two arms swinging away laterally 
toward the rear wheels from a position under 
the rear edge of the front seat. The body 
self is of all-steel construction, When the 
car must be raised to change a tire or for 
other work, a reinforced recess in the body 
just below the rear door provides an acces- 
sible place to locate the jack. 

Like the majority of European cars, the 
rear-engine Renault is tiny by American 
standards, but it seats four comfortably, 
Weighing only 1,146 Ib., it has a wheelbase 
of 83”, the overall length is 142”, the tread 
47”, and the overall width 56”. Independent 
suspension is employed on all four wheels. 

Engineered for high operating economy, 
its 4-cylinder, overhead-valve engine de- 
velops about 16 hp. at a maximum speed of 
56 m.p.h., and gives around 47 miles per 
gallon of gasoline. A radiator is located di- 
rectly over the rear axle, a belt from the 
camshaft driving both the water pump and 
fan. The fan draws in air through grilles 
located just ahead of the rear fenders. 
Mounted immediately behind the rear 
wheels, the engine delivers power through 
a single-plate clutch and three-speed trans- 
mission, with synchromesh engagement of 
the two upper ratios. END 


‘A down-curving hood allows the Tatra driver a better 


POPULAR 
SCIENCE 


view cheod ond increases the streamlining effect. 


LA FRAME RESTS 1 
DEPRESSION In 
BASE PLATE 


mea 


NEW BUMPER JACK. Using a suspension 
point that is substantially higher than the 
point of contact with the car, a bumper jack 


produced by the Johns ' Manufacturing 
Corp., of Dunellen, N. J., consists of a steel 
A-frame on w a free-swinging jack 
bar with a friction lifting unit. This con- 
struction is said to give excellent stability, 
since the bar is free to swing in any direction 
‘and compensate for any lateral movement 
of the car due to changes in the spring sus- 
pension while the car is being lifted. 


MAP HOLDER FITS ON VISOR. Attached 
to the car visor with a strong elastic cord, 
the holder shown above makes it possible 
to keep road maps, guide books, and other 
reference material’ within easy 
sight while driving. Produced b 
of West Hartford, Conn., the device i 
with a clear plastic front, reinforced with 
steel wire to increase its durability. 


MOP FLOWS WATER ON CAR. The ad- 
vantages of a mop and a hose are combined 
in a new device, the “Jack Robinson” con- 
tinuous-flow car cleaner, now being market- 
ed by Corbett Patents, of Altrincham, Eng- 
land. Water from a tap flows through 20° 
of hose, a metal pipe that serves as a handle, 
and sprays from the detachable mop. 


WARNING REFLECTORS. Intend- 
ed for use by disabled trucks, this 
new device employs four red plas- 
tic reflecting lenses mounted on a 
set of swivel-type metal legs, When 
the unit is set up on a highway, 
proaching automobile 
are said to reflect a warning signal 
visible from half a mile away, Sold 
in sets of three and easily carried, 
‘Reflector Flares” are produced by 
the Grote Manufacturing Company, 
of Bellevue, Ky. They meet inter- 


Sa state trucking regulations, 
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By MARTIN BUNN 


TAN HICKS was on the phone a long 

time. From where Gus Wilson was 
working he could see an earnest expression 
on his young helper’s face 


“Probably making a date,” Gus grumbled, 
“but he’s sure taking his time about it.” With 
some annoyance he b aping the car- 
bon from a cylinder head. 

Stan finally emerged from the office, 
looking thoughtful. Gus tossed the scraper 
onto the bench with a clatter and growled: 
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“Hop to it, youngster 
ead is your job. 
Huh? Oh-sorry!” Stan trotted briskly 
over and took up where his employer had 
left off. After a few seconds his young face 
again took on a preoccupied expression, In 
he inquired 
sause buck- 


Scraping out this 


“And maybe if the plugs aren’t right or a 
e is stuck?” 

‘up. Or if the head gasket’s blown. 
g the light over here. 
jure. What else could do it?” 

Is this a quiz, kid?” Gus grinned at his 
feeble joke. “What's up? We don’t have 
any buckers in the shop 

“Oh, nothing. Just curious.” 

The subject was dropped, and a short 
while later Gus and his helper got ready to 
leave for the night. Joe Clark had come in 
and was checking over sales slips with Gus 
while Stan washed up. 

A horn sounded in front of the 
hope that’s not a inute job,” Gus said 
t He looked out the dow and 
saw an aging roadster pull up to the curb. 
Weeks, a boy whom he liked but 


ge. “I 


knew only casually, flipped open the door to 
let Stan Hicks hop in. Gus noticed as the 
car moved off that it quivered and bucked 
like someone skating through a gravel pit. 


ELLO, Stan,” Henry said with a trace 


of shyness. “Hope I'm not interrupt- 
ing anything important.” 
“Heck, no.” Stan tried not to notice the 


embarrassing bucking of the car. Because it 
would have been awkward either to mention 
it or remain silent, he cast around for some- 
thing to say. “Do you still see Peggy?” he 
asked finally. 

“You bet. She's practically my steady.” 

Peggy Graham was the leading belle of 
the high-school set. Actually Henry was 
overstating his claim, but she did seem to 
like him. 

“She's one of the reasons why I called 
you. Though it’s mostly this old bus. of 
mine. I've tinkered with cars a good bit, 
but sometimes a fellow likes to consult with 
—er—another expert.” 

“Of course,” Stan agreed modestly. “Why, 
even Mr. Wilson discusses his tough cases. 
I know how it is, old man.” 

“Anyway, this is Thursday, and the big 
Country Club dance is Saturday. I have a 
date with Peggy, only she says she won't go 
unless the car acts better. That doesn’t 
leave me much time to get the old crate 
running right. 

“I should say not, Henry.” Stan tried to 
recall how Gus would a diagnosis. 


“Began the day before yesterday. I went 
to call for Peggy and her girl friend to take 
them for a drive. We got bounced around 
so much Evelyn started making nasty cracks 
and Peggy got mad at me and made me take 
her home right away quick.” 

They arrived in front of Henry's house, 
parked under a street light, and lifted the 
hood. An expensive new’ sedan coasted 
alongside. Turning, the two boys looked up 
into the face of Sumner Craven, a chubby 
youth of about their own age. Seated next 
to Sumner was lovely Peggy Graham. 

“What's the matter, fellows?” Sumner 
asked. “Having trouble with your jalopy?” 

“Hmf! Listen to him,” scoffed Henry. 
“Just because his old man lets him use 
mew car he thinks he can sneer at 
betters.” 

“Bosh!” Sumner pulled his head in huffily. 
“fll bet you can’t fix that car!” Then he 
began to laugh, let in the clutch, and glided 


is 


smoothly away. Stan and Henry returned 

to their examination of the motor. Suddenly 

Stan stopped and pointed at the spark-plug 

wires. “Hey!” he shouted. “What's that?” 

Henry stared. “The wires of those two 
vag 


Stan tried to imitate Gus's 
manner. “That's why it's been bucking.” 

Stroking his beardless chin, Henry an- 
nounced, “They were okay the last time I 
checked. I know enough about cars not to 
make that mistake.” 

“You mean you smell a mouse in the 
cabbage?” asked Stan. 

“Putting two smells together, I get worse 
than a mouse. I get Sumner.” 

It was the work of seconds to reverse the 
crossed wires. Henry started the motor, and 
let the car move slowly forward. It picked 
up briskly, then gasped, rocked forward, 
coughed, and lost speed. The roadster was 
bucking as badly as ever! 


'UMNER CRAVEN opened the front door 
‘of the Graham house and stepped out. 
“Good night, Sumner.” Peggy's slim 
young figure was framed in the light from 
the house. 

“Should I call for you Saturday’ 

“I can’t ask you to do that,” the girl re- 
plied. “I have sort of a date with Henry. 
Of course, I told him I wouldn't go with 
him if his car's goirig to shake out my 
hair-do.” 

“Ha ha!” Sumner started down the steps. 
“Til call for you at eight on Saturday, 
Good night!” He climbed behind the wheel 
of his father’s new car, snapped the switch, 
and pressed the starter. The engine turned 
over but didn’t start. 

“Holy smoke!” he whispered. “Som 
thing’s wrony ve he tried again, 
with the same results. “If anything’s hap- 
pened to the car, Pa will have my hide. 
Hopping out, he lifted the hood and looked 
helplessly at the engine. 

“Having trouble, chum?” A_ familiar 
voice drifted over his shoulder. Sumner 
whirled to find Stan and Henry, looking as 
casual as they could manage, standing be- 
hind him. 

“You've done something to my car,” Sum- 
ner yelled. “If you've hurt it I'll have both 
of you thrown in jail!” 

“Do you know what he’s talking about?” 
Stan asked Henry with an expression of ex- 
aggerated puzzlement. 

“That's a guilty conscience talking,” 

APRIL 


e47 I6l 


Henry rejoined. “The kind of stinker who'd 
cross someone else’s spark-plug wires prob- 
ably thinks honest people would stoop to 
the same tricks.” 

Sumner glared at him. 

“See?” Henry went on triumphantly. “He 
admits it!” 

“Tt was just a gag,” growled the chubby 
youth. “Anyway, you found it. What have 
you done to my fa—my car?” 

“Tsk—tsk. D’ya still think we did some- 
thing to it? OF course that distributor rotor 
we found up the street might. . . .” 

“Give it back!” 

“Funny thing, it got lost,” said Stan. 

“But we might be able to find it,” Henry 
added quickly, “if you could remember what 
else you did to my car.” 

“T crossed the plug wires. That's all. 


Honest!” 

“Quit kidding.” Henry dropped his flip- 
pant tone and stepped in close to Sumner. 
“We fixed that and the car still bucks.” 

There was no mistaking the expression on 
Sumner’s face. He was honestly puzzled. 
‘A few more questions showed he had noth- 
ing further to reveal. The hand Stan had 
been holding behind his back came forward. 
It held the rotor from the sedan’s distributor. 

The two friends made their way back 
toward the roadster. Grimly Stan rolled yy 
his sleeves. “Looks like there's no way out, 
he said. “We got to take off the head.” 

Working with few tools and little light, 
the two boys took even longer on the job 
than they had expected. Worse, they could 
find nothing wrong—no valves were stuck 
and the gasket bore up under scrutiny. 

“There's only one thing left,” Stan con- 
fessed wearily, as they began to reassemble 
the engine. “Bring the bus around to the 
shop tomorrow and let my boss look at it. 
Boy! How he'll rib me!” 


US WILSON knew when to leave well 

enough alone. Despite Stan’s fears, he 
tactfully refrained from rubbing salt on’ the 
young mechanic's wounded pride. 

“We tried everything we could think of,” 
said Stan. 

“In that case,” Gus replied, “the trouble 
must be some place you didn’t think of. 
Let’s go over it step by step.” 

“How about the crossed plug wires?” 
asked Henry. 

“That might have done it easily enough, 
and whatever the trouble turns out to be, 
crossing the wires may have helped to bring 
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“We got bounced around so much that Peggy got 
mad and made me take her home right away quick 


it on. You checked the valves and the head 
gasket. Although they don’t seem to be the 
answer, you may still have been on the 
right track.” He raised the hood and in- 
structed Henry to start the motor. It rumbled 
unevenly and coughed through the carbu- 
retor. Gus checked the vacuum at the 
carburetor and found it low. “That could 
happen,” he said, “if the exhaust and intake 
were getting together.” 

“But we examined the valves,” Stan pro- 
tested. 

“How about the | ports at the side?” 

“The ports . . . ? 

aan Whore’ the gas goes in and the 
exhaust comes out.” Gus showed Stan 
where to back off the nuts that held the mani- 
fold to the block. As it came loose, slivers of 
blackened copper fell out. 

ere’s your trouble.” Gus pointed to 
‘a gap that had been burned in the gasket 
between an intake and exhaust port. “Put 
on a new manifold gasket and try it.” 

The boys set to work. When Gus strolled 
by a half hour later, the motor was purring, 

“Okay now?” asked Gus. 

“Like a dream,” Henry affirmed, “I can't 
tell you how much 

Gus waved his hand. “Forget it, But 
wait until I see that Craven kid. I don’t 
say this couldn’t have happened if the wires 
hadn't been crossed, but I'll bet a peach to 
a pumpkin it helped bring it on.” 

Henry scraped his foot shyly along the 
grease-blackened floor. “Please don’t say 
anything to him right away,” he said. “If 
he finds out that my car’s been fixed before 
Saturday night, he'll be able to make an- 
other date. I'd like to see that double-crosser 
get hung up at the last minute. It would 
serve him right if he had to go dancing with 
his father’s sedan!” 
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Two vases in oluminum—one 
2" by 6" in a toble stand set 


a studded wall bracket. 
Both are made from lengths of 
ordinary aluminum tubing spot 
polished ino reguler pattern. 


Thin wood or fiber screwed to 
the back of the bracket with a 
projecting lip. as shown below, 
provides o means of attaching 
the vase to the wall. If the 
hole bored in the bracket 
fight fit for the tubi 
vase can be pri 

held at any desired position, 
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For the Metalworker... 
Four Projects 


By R. J. DECRISTOFORO 


GeeEn who like working in aluminum 
will find tubing 1” and 2” in diameter an 
extremely satisfactory medium. Such projects as 
the vase with an ornamental stand shown above, 
the wall vase at left, and the pair of matching 
vases and dinner bell illustrated on page 166 can 
be made with it. 

In general, the same procedure is followed for 
all four projects. One end of the tube is first 
sealed with a disk of sheet aluminum cut 
slightly larger than the inside diameter of the 
tubing. The disk is forced into the tubing, which 
is then held on a hard surface or anvil while the 
edge is hammered all around. Filing a radius 
and sanding smooth will leave the joint water- 
tight and practically invisible. Soldering can, of 
course, be tried, but requires special solder and 
considerable patience. Welding can be done 


All parts of the toble vose are shown in the drawing. 
a loose fit in the stand to permit removal con 
ing. Felt is glued to the bottom of the bose. 


The vas 
for 


from ALUMINUM TUBE 


only on certain types of 1 , some of 
which are too hard for ea 4 

A soft aluminum, such as 24SO or 52SO, 
is required if the open end is to be flanged 
for a nice finished effect. This is done by 
holding the tubing at an angle over the end 
of a round bar or piece of pipe clamped 
tightly in the vise and tapping lightly with 
the edge of a mallet as in the photo on page 
166. The bar or anvil should, of course, be 
somewhat smaller in diameter than the tub- 
ing. Tap about %” from the end while ro- 
tating the tubing slowly. 

Both hammered and spot-polished finishes 
are possible. The former is obtained by 
peening the entire surface with a ball-peen 
hammer while holding the piece on a round 
bar, as shown above. There is no need to 
try for a uniform pattern. Rub down with 
fine steel wool and light oil; then, if you 


HARDWOOD BLOCKS: 
CLAMPED TOGETHER 


Use clamped blocks os @ form to bend the 
stand. Top edges of the lower one are rounded. 


btained by pe 
of the tubing with a ball 


want a high polish, dry the oil off thoroughly 
and buff with a wheel and jeweler’s rouge. 

Spot-polishing can be done with a hand 
grinder or electric drill. Hold a bolt in the 
chuck and wrap fine steel wool around the 
bolt head tight enough for it not to turn on 
the bolt. Circles will appear on metal parts 
held against the spinning abrasive. A def- 
inite pattern is best in this case, and the 
metal should be finished smooth before spot- 
polishing is begun. 

For different effects, experiment on scrap 
pieces of aluminum with various grades of 
steel wool and abrasive cloth. The angle at 
which the work is held, the kind of abrasive 
used, and the diameter of the spinning 
abrasive all have a bearing on the result 
obtained. A round brass brush will also give 
a variety of finishes. 

‘The stand for the table vase was laid out 
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Matching vases are mounted on disk bases of wood or fiber. A screw through the bottom holds them. 


and cut from 24ST aluminum sheet .064” 
thick (any reasonably stiff stock will serve). 
It was drilled and then bent between two 
hardwood form blocks. Some length is 
gained in the bends, and compensation must 
be made for this by shortening the length of 
the flat pattern. As a rule, deduction equal 
to the thickness of the metal at each bend 
will serve. Always bend metal more than 
the required angle to allow for a tendency 
to spring back. Smooth all cut and filed 
edges with emery and steel wool. 

Bases, brackets, and the stand for the bell 
may all’ be made of maple, black walnut, 
mahogany, or other hardwood. Phenolic 
fiber or micarta can be substituted for wood 
in the vase bases and brackets. These ma- 
terials, used in aircraft work, are rather ex- 
pensive, but only small scrap pieces will be 
needed. When finished smooth and waxed, 
they often have a leathery appearance that 
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goes especially well with maple furniture. 

For decoration and for holding the vase 
stand to the base you can use %” aluminum 
rivets with brazier heads, They may be 
filed sharp like nails or broadened at the 
end with hammer blows, and then tapped 
with a mallet into undersize holes. Don’t 
polish the heads. END 


Flonging is done with the edge of o mallet whil 
the tubing is revolved on a round bar. The ham’ 
head and handle shown were turned on a lathe. 


METAL CUTTER. Chucked into a %” electric 
or pneumatic drill, the Royal Clipper Metal 


Cutter produced by the C-B Tool Company, 
of Lancaster, Pa., leaves a smooth edge that 
requires no grinding or filing. The regular 
model cuts light metals up to .040” while 
the heavier-duty model will handle average 
sheet metal as heavy as 055”. The tool also 
can be used to cut plywood, plastics, card- 
board, and linoleum. 


DRILL-PRESS TABLE. Cast of aluminum al- 
loy and equipped with a cadmium-plated 
steel fence, this auxiliary 13” by 18” drill- 
press table offers an enlarged and true work- 
ing surface for many drill-press operations. 
Manufactured by the Barron Tool Comipany, 
of Detroit, it comes supplied with an irregu- 
lar shaping pin, anchor bolts, fence, and 
fence-clamp assembly, It sells at around $10. 


PLASTIC TAPE. Thin- 
ner and less bulky in 
use than ordinary 
ta plastic electri- 
cian’s tape made by 
the Minnesota Mining 
and Manufacturing 
Co., of Saint Paul, 
Minn., has an elastic, 
rubberlike vinyl back- 
ing, coated on one 
side with adhesive. 
The backing has high 
dielectric strength. 


SMALL HAND DRILL. Compact and sturdy, 
the British-produced hand drill below has 
ribs on the inside of the handle to prevent 
the hand from slipping while the tool is in 
use. First shown in London at a display of 
new British products, the drill is manufac- 
tured by the Leytonston Jig & Tool Co, 


FINISHING HAMMER. Although designed 
for flattening, smoothing, and dent-removing 
operations in automotive shops, a finishing 
hammer produced by M. F. Robertson Sons 
Co., Darby, Pa., also has a practical value 
for home tool chests. Each hammer is sup- 
plied with a felt-lined metal cover to protect 
the face when not in use. 


Illuminated 
Corner Shelf 


By JAMES S. HARTZELL 


ERE is something different in knick- 

knack shelves. This self-illuminated 
comer cabinet not only lights up the objects 
on its shelves but provides also a mild 
indirect room light-enough to give a soft 
glow in a small hall or to brighten the corer 
of a large room, 

The piece is made up of two X” plywood 
sides, two curved fronts, two ” plywood 
members cut to an 11%” radius, and three 
glass shelves, two frosted and’ one clear. 
Sheet plastic, sheet metal, veneer, or thin 
solid wood can be used for the curved 
fronts, 

Build a form of %” lumber, as in Fig. 1, 
if you wish to use solid stock. Across the 
middle of each of two 12” wide pieces lay 
out a 90-d are having a radius of 11%” 
and saw through cleanly with a jigsaw or 
seroll saw. Build up the two concave pieces 
With two extra pieces of X” stock, and nail 
all firmly to a base. Then assemble the 
convex sides similarly, but do not nail to 
the base. 

Dress two pieces of clear pine 3%” by 
18%” to a thickness of 5/32” and sand 
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Light from the base of the cabinet illuminates the 
‘objects displayed on its gloss shelves, while that 
from the top provides a soft glow for the room, 


smooth. It will take two days to curve the 
strips in a single form since each must re- 
main in it 24 hours. First soak a strip over- 
night in water, dry by pressing between the 
folds of a towel, and then clamp in the jig. 
Finish by drilling the ends for %” bolts. 
Though the fronts of the shelves are 90- 
deg. arcs, the shelves themselves are not 
exactly 90-deg, sectors, as Fig, 2 will show, 
since a slice must be taken out of one side 
to allow a %” space for wiring. This in no 
way affects the fit in a square room corner, 
and the joint still appears as a right angle 
when seen from the front, The glass as 
well as the plywood members is cut accord- 
ng to this pattern. Ready-cut corner glass 
shelves available in hardware stores have 
plastic mountings that afford enough support 
to make trimming the shelves unnecessary. 
Assemble the plywood sides with nails, 
nail in the plywood bottom, and nail in the 
upper plywood piece 3%” from the top edge. 
Bolt the curved front strips to the angle 
braces, drawing them up just enough to 
touch the curved fronts of the platforms but 
not enough to touch the braces. Then brad 
the strips to the platforms, puttying the 
holes. Mount the glasses on cleats, the clear 


Shox alexis%e 
stock Fon 
eURvED Fronts 


a 
BENDING JIG 
CLEAT. 
‘CLEAR, 
x GLASS © 
*~ 
eanccers 


LAYING OUT 
TOP AND BOTTOM 


Front strips ore curved in o bending jig, ond the 
shelves are cut a little off the radius to allow for 
wiring. The assembly is shown ot rights 


one in the center, holding them with bent bottom where it will not be noticeable. 


wire clips driven behind the cleats. 

Line the light pockets with sheet asbestos 
and wire sockets for two showcase bulbs 
in the upper and one in the lower. Put in 
a toggle switch on the underside of the 


Particular pains must be taken with the 
finish, using both undercoat and high-grade 
enamel, since the light will show up blem- 
ishes. Jade green or brick red will go well 
with silver and other objects. 


RINGS OF ANNUAL GROWTH 


[WOODWORKING] 


Each of the concentric rings in a cross section of a tree represents growth made during one year— 
from the time active growth begins in spring until the tree becomes dormant in fall. ‘The age of a 
tree can be determined by counting these rings, but only approximately, for drought often causes 
two rings in one year. Widths of the annual rings vary according to the growth conditions, 

In many woods, each annual ring is made up of two parts—inner light-colored springwood and 
outer, darker summerwood. Springwood is made up of relatively large, thin-walled cells formed 
during the early part of each growing season. Summerwood is Formed later and. cor 
with ‘thicker walls and smaller openings. It therefore contains more solid wood substance 
springwood. A change from springwood to summerwood is less noticeable in hardwoods than in soft. 

‘The proportion of springwood and summerwood present in softwood lumber has an important 
effect upon its strength properties and physical characteristics, according to the National Lumber 
Manufacturers Association. In the softwoods commonly used for structural purposes, the rate at 
Which trees grow has an important effect on their strength. A measure of this strength is provided 
by the relative width and the character in each ring. Pieces with medium to tings have 
generally higher strength than those with wide rings, In addition, in certain woods. pieces in which 
4 considerable part of each annual ring is made up of the dense, darker summerwood are recognized 
‘as having still higher strength. Therefore, when structural material is being graded for use under 
known loads, the number of rings per inch radially and the proportion of summerwood are both 
considered. Material with a 
grained” and that which in 
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Lamp 


By CHARLES S. 
JEGLINSKI 


EAGOING accessories are always popu- 

lar in a den or game room for their note 
of outdoors and adventure. This wall lamp 
is built to represent a ship's cargo boom, 
with the mast against the wall and the lamp 
and shade suspended from the boom, 

If the room is large, a pair or more may 
be wanted. At any rate, the mast, base, and 
truck should be made up as split turnings 
with paper glued in the joint to simplify 
the work, Then, if the second half is not 
needed, it can be discarded. 

Make up the wooden parts from pine, 
whitewood, mahogany, maple, or any good 
turning stock. Note that the mast tapers 
from a 1%” diameter at the base to 1%” at 
the truck, Both the base and truck are 
turned round, and then split at the paper 
joint. Round off the lower edge of the truck 
only, All three pieces should be sanded 
smooth before removal from the lathe. 

Cross-drill the mast to a depth of about 
%” for a X” brass grommet; then drill a 
%” hole up from the bottom to meet and also 
drill the base. The hole thus formed takes 
the light cord. Glue the base and truck in 
place, reinforcing the former with a short 
length of &” pipe nipple and the latter with 
a screw. The nipple cuts its own thread. 

Jigsaw the crosstree to shape; the semi- 
circular cutout should be performed as a 
separate operation with the saw table tilted 
to a 2-deg. angle so the cutout will fit the 
pitch of the mast. Glue in place and fasten 
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with screws or light finishing nails driven in 
ata from the back. 

Brass screw eyes in the crosstree and 
truck hold the stays, which are picture wire. 
The wire is un led at the ends 
but two strands cut off there. These 
through the eyes, bound around th 
part of the wire to look like sei 
soldered. Picture hangers on the ba 
crosstree are for hanging the lamp. 

Turn the boom from 1%” stock to 11/16” 
at the center and tapering to 1” at the top 
end and %” at the other. A %” tenon 5/16” 
long is turned at the small end to take the 
boom socket. The top end is trimmed to a 
%” by 1” flattened oval. 

One of the ferrules from a renewable-type 
cartridge fuse (250 volt, 35 to 60 amp., or 
600 volt, 1 to 30 amp.) supplies the socket. 
It will cut its own threads. Drill it 3/16” 
for a tight fit for the stud on the end of the 
filed brass coupling. The gooseneck is 
rough-cut with a hacksaw from a 7/16” by 
17/32” by 1 7/16” brass block, drilled, and 
finished with a file. 

Blocks can be obtained at a hobby shop, 
but it is not too difficult to jigsaw a pair 
from maple or ash and to turn brass sheaves. 
They are attached to the mast and boom 
with screw eyes opened to receive the end 
of the brass fitting and then pinched shut 
again. File the cleat from brass and drill 
and countersink. The lamp socket and wir- 
ing are standard, 
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HOME-BUILT HYDRAULIC PRESS. Using 
surplus airplane parts, Wat Slee, of Seattle, 
built a two-way hydraulic press for insert- 
ing and removing bearings, bushings, and 
the like and for straightening and bending 
jobs in his home workship. With 4 sq. in. 
of piston surface in his cylinder, he has a 4- 
ton press using 2,000 Ib. of oil pressure 
from a 1” bore hand pump. 


MODEL CABOOSE. Like the postman who 
hiked in his spare time, Engineer Jack M. 
Fesco, of the Southern Pacific, worked on 
his model caboose. Made on a scale of X” to 
Y,, it is complete in every detail including 
inside fittings. Parts were put together with 
3,000 rivets and 1,000 screws. The job took 
4,850 hours, Fesco plans to work on a loco- 
motive next. 
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THREE-MASTED SCHOONER. This model 
of the old Hartford was made by Paul 
Chamberlin, of Alhambra, Calif., from PSM 
plans, Work was almost entirely by hand, 
the only fittings purchased being the dead- 
eyes, blocks, anchors, and belaying. pins. 
The guns were tumed from brass and elec- 
troplated black for a realistic appearance. 


GEARLESS SCOOTER. Hydraulic linkage 
between the %hp. engine and the drive 
wheel makes gears unnecessary on this 
scooter built by Cpl. E. C. Cole, of Lost 
Hills, Calif. The scooter has two speeds, gets 
70 miles out of a gallon of gas, and will car- 
ry three men, with sidecar, at 35 mph. It 
will speed up to 45 m.p.h. when not taking 
the two passengers. 


ora! 
shelf can be made in 
* a single ev 
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JOINT DETAIL 


Wall Shelf for Knickknacks 
in Colonial Style 


For a home with early American furnish- 
ings and old-time knickknacks to display, 
this simple shelf will add an authentic note. 
Centered over a low bookcase or other fur- 
niture, it takes the place of a picture. 

Choose good wood, such as nicely grained 
pine. Clamp or tack two pieces together, lay 
out the end pattern, and bandsaw identical 
endpieces at one time. The 5” by 24” shelf 
is cut to fit over the front edge of the end- 
pieces and simulate dado joints, although the 
pieces are actually butt-joined. 

AX” hole &” deep is drilled on an upward 
slant near the top of each endpiece as a 
means of supporting the shelf. The support- 
ing nails require exact placing in the wall, 
but this can be done by measuring with the 
shelf itself, 

Sand the entire piece well. A first coat of 
linseed oil will impart a golden tone, if you 
like, or two coats of white shellac sanded and 
then waxed will do the job. 


Hat and Coat Rack Bent From Plastic 


Heatep in the kitchen oven, a %” by 1%” by 10” 
length of clear plastic can be bent to shape for a 
modern hat and coat rack that can be attached to the 
inside of a closet door. 

First, using a coping saw, taper one end of the coat 
hook, and smooth all edges with fine sandpaper. Then 
heat the piece in the oven at 250 deg. until it is 
pliable, take it out, and bend to shape with gloved 
hands. If the curves are not satisfactory, reheat and 
bend again. No jig should be necessary. 

Finish by drilling and countersinking the piece for 
two wood screws to mount it by. 


PLASTIC STRIP 
U8"x 144"x 10% 


ATTACH WITH 
‘SCREWS: 


TAPER AND 
ROUND END 
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By JOHN P. ARNOLD 


BOXMAKING on a production scale is a 
highly specialized branch of woodwork- 
ing, and yet boxes ure « basic form of so 
many projects that the home craftsman is 
often called upon to make them. Applica- 
tions of the box structure range from hope 
chests to jewelry cases, and to such di- 
vergent things as newel posts, plywood suit- 
cuses, bookcases, cabinets, and other furni- 
ture. So if your hobby is woodworking, a 
Jook at small shop production methods may 
afford a valuable tip or two—particularly if 
you're interested in earning money in your 
shop, or in turning out projects in quantity 
for your gift list. 

The machines 
work are circ 
and sanders, Dovet: 
ing machines of the ki 
tories ure too specialized and costly for the 
small shop, but their work can be dupli- 
cated on a limited scale with common 


work, it takes about five 
times as long to assemble a box as it does 
to make parts. Whether a box can be as- 

ily depends largely on the 
kind of joints. Those commonly used are 
butt, miter, rabbet, rabbet-and-dado, dove- 
tail, and Tock-corner. Butt joints are for 
rough work, such as packing cases, and can 
be ussembled rapidly only in jigs devised 
to hold the parts for nailing. Miter joints, 
plain, locked, or splined, are excellent in 
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Not simple to make, but still 
basic to many a project, boxes 
call for woodworking skill. 


appearance, but even when made with pre- 
cision, they can’t be put together in a hurry. 

Rabbet and dado-and-rabbet joints re- 
quire special forms to hold the parts while 
the glue is setting. Dovetail and lock-corner 
boxes need only be squared up, for their 
joints will stay in place without clamping 
if properly made. When the number of 
boxes being built is limited and gluing 
forms are not available, rabbet joints can 
be assembled with fair speed by using brads 
or nails with or without glue. 

ere are also three general styles of 
boxes classified according to their lids: the 
slide-cover or unhinged box; the cut-apart 
lid, which is separated from the body after 
and the box with a separately 
built hinged top. Details can be combined 
or varied to suit most jobs. 
le cover and rabbet joints 
. This type of construction 
suitable for instrument cases and the like 
where nice appearance is not the main 
thing. Its chief virtues are the avoidance of 
hinging and a dustproof lid. 

Stock for the sides and ends is ripped to 
width and grooved to take the slide cover. 
The stock is next cut to length, thus leav- 
ing each piece grooved right across from 
edge to cdge. One endpiece is cut down to 
the bottom of the groove to take the lid. Then 
the sidepieces are rabbeted with a sharp 
dado head to the same depth as the groove. 
It is usually advisable to cut the rabbets a 
trifle wider than the thickness of the end 
stock and to sand them flush after assembly. 


=< 


If the quantity of boxes is lim- 
ited and gluing forms are not 
available in the right size, the 
parts can be assembled with glue 
and light brads. A convenient jig 
for holding the parts square when 
nailing is shown in use above. 
Particular care must be taken to 
get the lid grooves in alignment. 

The lid treatment shown on the 
facing page is somewhat elaborate. 
Though rabbeting the three sides 
of the lid that go in the grooves 
presents a neat appearance, it is 
simpler to make the grooves wide 
enough to take the full thickness 
of the lid. Instead of the raised 
cleat at the end for opening, a 
notch cut in the upper surface 
will serve as a finger catch. The 
bottom of boxes like this, inci- 
dentally, can also be inserted in 
grooves cut as for the lid, or else 
simply butt-nailed to sides and 
ends with or without gluing. 

An all-glued box having dado- 
and-rabbet joints and a cut-apart 
hinged lid is shown at center above. This is 
the best construction for novelty boxes of 
fine appearance when the quantity is suffi- 
cient to justify preparing special gluing jigs 
of the kind illustrated just under the box. 

The joints are cut in the usual manner 
on the circular saw or shaper, or the saw 
may be set up to cut the dado and the 
shaper to form the rabbet. Make the dado 


Squoreness:of cocembly te asvured 
Shan the sidec cod ands ore glosd 
ep ond wailed while held in a jig 
consisting of a braced upright of 
Fight ongles to a flat bose. The 
brads hold rabbeted corner joints 
and climinote the need for clamps. 


Boxes with tops like that below are 

je or closed units ond then 
sowed opart to form body ond 
lid. This construction olong with a 
dado-ond-rabbet joint, also shown 
below, mates fine-locking boxes. 


An efficient clamp for gluing dado-ond-rabbet joints opplies 
pressure at the corners and ends. Wedges or screws ore used, 


one third the thickness of the side stock so 
rounding of the comers after assembly will 
not weaken the joint. Dado-and-rabbet 
joints are ideal not so much for the addi- 
tional gluing surface they provide as for 
making clamping more convenient. They 
are not suitable, however, for boxes having 
bottoms inserted in grooves, as the grooves 
would have to be end-stopped on the 
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RABBET-AND-DADO CONSTRUCTION 


SPINDLE OF SHAPER 


LOCK-CORNER CONSTRUCTION 


dadoed pieces so as not to show. The simple 
rabbet joint with the groove cut to the 
depth of the rabbet as described before is 
by far the best for inserted bottoms. 

Glue up the sides and ends in jigs made 
of hardwood, accurately squared, and used 
on_a flat surface. These forms should be 
sufficiently oversize to take wedges or 
screws (thumbscrews are best) to clamp 
the joints. 

‘How long the boxes should remain in the 
forms varies with the material, its freedom 
from warping, and the kind of glue used. 
With fast-setting hot glues under favorable 
conditions, the jigs can be removed in 15 
minutes and the boxes set aside for further 
drying. Squareness and intimate contact of 
the gluing surfaces, rather than great pres- 
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sure, should be sought. Mahogany and other 
nonwarping woods require minimum clamp- 
ing; oak, walnut, and the like take a little 
longer. Filler blocks of suitable size may 
be inserted in big forms for clamping 
smaller boxes. 

Tops and bottoms are cut 1/16” oversize 
to allow for possible slipping under the 
clamps. They may be glued to the boxes 
and the latter stacked and held under 
weights or clamped several together with 


able efficiency in limited quantities. A high- 
speed router with a dovetailing attachment 
will cut both members of a joint in one 
operation. The setup, shown below, re- 
quires careful adjustment for thickness, but 
once it is made, no skill and little effort is 
needed in cutting either open or blind 
lapped dovetails. The stock may be i” to %” 
thick and up to 8” wide. With systematic 
laying out, the four joints of a box 6” deep 
can be cut in about six minutes. 

Lock joints 2” or 3” in width can be cut 
on a shaper by loading the spindle alter- 
nately with cutters and spacers of identical 
width. The fence is set at a point where 
the cutters will work to a depth equal to 
the thickness of the stock. Ten to 15 or 
more box sides may be clamped together 
or held in an open-box jig for cutting joints 
at either end with one passage. 

The endpieces are cut the same way, but 
the spindle is raised or lowered so the 
grooves and pins mate perfectly with those 
of the sides and still allow the bottom and 
top edges to be flush all around. END 


Once the setup is made or 
‘or blind lopped dovetails can be cut wil 
effort. Both members ore cut in one operation. 
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Outdoor 
RUMPUS ROOM 


F YOUR outdoor stove is put under a 
roof along with an airy playroom, 
neither hot sun nor rain can spoil your 
back-yard or lawn parties. Lattice pro- 
vides a cool, open finish, strengthens the 
structure, and serves also as a trellis for 
growing vines. If mosquitoes or insects 
are’a problem, screened frames may be 
installed also and the gable ends closed. 
Field stone, brick, or concrete may be 
used for the floor and low foundation. Ex- 
cavate below the frost line for the foot~ 
ings and barbecue foundation. Sills are 
held by anchor bolts set in concrete. 
The brick barbecue is built convention- 
ally with angle bars supporting the grates 
and hot plate or grill. One grate is for 
charcoal and a lower one for wood or 
coal. The chimney is built on the outside. 
Shingles or roll roofing may be used. 
With the former, open sheathing prevents 
dampness and rotting. —Hi Smiey. 
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After papering the room in which your telephone is 
located, use scraps of the wallpaper to cover the 
felephone book, front ond bock. This will protect 
the book and give it o more pleasing appearance. 


‘A wat article thrown into o clothes 

hamper i apt fo mildew, but hung 
jowel rod beneath the 

wit'dry and atl be out of sight 


‘SMALL TOWEL RACK 
ATTACHED TO UNDER 
‘SIDE OF HAMPER LID 
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ICE-CREAM STICKS. 
GLUED TOGETHER: 


Ice-cream sticks carefully glued together as soon 
‘above will give you o convenient flower-pot stand 
or a coaster for o hot plate. After the 
‘or paint the stand as desired. Small 
brods may be ured in ploce of glue if you wish. 


RUBBER TUBE 


When no mixer is available to give you water 

ot the temperature you desire, slip a short 
jece of rubber tubing over the h 

foucets, cut on oper 

middle, and adjust the faucets as necessary, 


‘A pone of window glass placed on a cook- 
book will keep it open at the desired page, 
cllow full visibility for reading the recipe, and 
save the book from ony harmful spatterings. 


Va HARDWARE CLOTH 
ALLOW ROLLS 
OF SCREEN 
Smoll leaves or stones often TO OVERLAP 

slip through the teeth of on 

ordinary rake. You may catch 
them by attaching o strip of 
hardware cloth, allowing 
the teeth to project about '2”. 
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FASTEN EDGES 

BETWEEN TWO. 

WOOD STRIPS 
SCREWED 
TOGETHER 


PIECE OF 
COAT-HANGER 
WIRE BENT 

AS SHOWN 


ns rigged up os shown above can be rolled into 
compact bundles for winter storage. Sondwich # 

tends of each length of screen between wood strips 
ond lap the edges between narrow wood uprights. 


Rubber boots with flexible tops that collapse wh 


jou to accomplish the job 
rt. To clean out cracks, 
turn the nozle to give @ high-pressure stream. 


GARDEN HOSE 
.._ WIRED TO HANDLE 


PUSH BROOM 


BEND HANGER, 
TO FORM, 
Two LOOPS 
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Held in a jack, a door is easily 


ploned or otherwise worked. 


Put 


the door in place and lower it 4 
to scribe the top, as below. 
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Fitting DOOR 


By EDWIN M. LOVE 


N HOW doors are hung depends the service they will 

give—whether they will bind at the edges, ha 
draft-inducing gaps, or fit snugly and open and close es 
ily. The same is true of window sash 

Select the best doors for the best rooms, carry them to 
their locations, and stand them on blocks. ‘In preparation 
for hanging, sight along the stiles for spring. If there is 
an outward-sprung comer, make it the latch side so that 
it will be held in position by the latch. If the door frame 
does not have a rabbeted jamb, nail up blocks for t 
rary stops. 

Make a jack like that in Fig. 1 to hold the door while 
it is being worked. The weight pinches the blocks against 
the door, holding it steady. Joint the hinge stile first, 
straight and square or very slightly beveled toward the 
stop to prevent bindin, 

Then stand the door in the opening, hinge stile against 
the stop, with the top held against the top of the 
by me 
An auto-spring leaf is also handy for this since the ends 
will rock. Inspect the fit of the hinge stile against the 
jamb, and seribe for irregularities. Have a helper run a 


ns of a large chisel on a fulcrum at the bottom. 


in moking the mortise with Drive the hinges in from the edge. 
ut 4” apart. Work Punch screw halie with o noil set, 

Clean out the locating them toward the back of 
sel lowered and the leaf holes to draw the hinge 
the jamb at the same settings. its beveled side up. back when the screws ore driven, 
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Fig. 7 
CABLE-HOOK INSTALLATION 


pencil along the lock jamb on the other side 
to scribe the lock stile. 

Plane to the lines so the door will have 
about 1/16” clearance at the edges and top. 
Give the lock stile a bevel toward the stop 
side (Fig. 2). Stand the door in the frame 
again and inspect the top fit, dropping it 
about 4” for convenience in scribing. 

Mark the hinge positions in pencil on the 
jamb 7” below the top of the door and 
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Noil the slide spring in its mortise, but 
leave the nail heads projecting to permit 
removal if the spring needs adjusting. 


k the flanges, 
from below. 


je of the sor 
‘ond then put the n 


11” above the floor. Then stand the door 
in place, raising the top against a clearance 
gauge such as a cabinet scraper, and mark 
the hinge positions on the door and jamb 
at the same time with stabs of a knife. 

Gauge the ends of the mortises wi 
hinge leaf, but use a butt gauge for width 
since it automatically allows for clearance 
against the stop of a rabbeted jamb, as in 
Fig. 3. Mark also for hinge thickness. Drive 


With dividers set, the bottom of the lower sosh is 
scribed to the sill, Mark the edges with o bevel 
ot a slightly greater angle than the sill. sloy 


Notch the parting bead 
and nail the. bolo 
with four nails driven in cleanly. 


opening 


the hinges in the mortises from the edges 
if they fit snugly. Punch screw holes with 
a nail set placed a little to the back of the 
hinge-leaf holes, 

ing the door, mesh the halves of the 
nge, start the pin, and then engage 
.lves of the upper hinge. If they are 
slightly offset, tap them up or down with a 
hammer. With the hinge stile properly 
jointed and the hinges set flush, the door 


should close perfectly. Ii it is hinge-bound, 
place cardboard behind the leaves mortised 
too deep, as in Fig. 4. A striking lock stile 
is sometimes remedied by jointing while the 
door is on the hinges, but only if hinge-stile 
clearance is correct. 

Customarily the lower end of the door is 
cut %” above the finish floor, an operation 
usually deferred until the finish floor is laid 
and the door can be scribed. 

When hanging windows, install upper 
parting beads permanently, but only fit the 
side beads and leave them out for the time 
being. Joint the sash stiles, reducing the 
width of the sash to about 3/16” less than 
that of the window frame. Notch the check 

ig. 5, to clear the parting beads, 
and ‘insert the slide springs temporarily 
the upper comers (Fig. 6) opposite the 
sash balance. If necess int the checl 
rail faces for clearance. 

Set the upper sash in the frame and hoist 
it to the top to check and fit the top rail. 
Lower it to the bottom and install the side 
parting beads by slipping the lower ends 
into the grooves past the check-rail notches 
while springing the upper ends to clear the 
top of the frame. When the ends touch the 
sill, the beads can be forced full-length into 
the grooves. Try the sash for bead clearance 
and hold it at the top with a nail. 

Next, set the lower sash in place, wedg- 
ing the bottom, if necessary, to parallel the 
check rail with’ that of the upper sash. The 
projection above the upper-sash check rail 
equals the strip to be cut from the bottom 
rail of the lower sash. Set scribers or divid- 
ers to this amount and mark at the sill, 

Remaye the sashes tbe lower 


hooks, as in Fig. 7 
Teale tals cen Ghd eee package, ee 
hooks will be reversed, Pull them down 
slightly and turn them out before nailing, 

Put the upper sash back in the frame and 
swing the cable edge out. Pull down the 
balance hook, insert it in the mortise, and 
swing the sash back against the blind stop. 
Hoist it and try the action. Binding may be 
due to too much slide-spring projection, 
while sagging of the opposite side m: 
cate the slide-spring mortise is too deep. 
The former is remedied by deepening the 
mortise, the latter by cardboard shims. 
Since the spring balance closes the parting- 
bead slot, the bead must be notched to clear, 

Hang the lower sash in the same w 
Prime sashes soon after hanging. EN 
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WHAT'S YOUR 
INGENUITY QUOTIENT? 


IT'S AN ART to 


soothed him by tay 
mits phi 


THE NOSE KNOWS when 
a hot-air furnace runs dry. I kept forgetting 


he water pan of 


th 


pan, When 
the moth balls start 
to do likewise. The scent is sent up the 


evaps 


register, sending me trotting down with a 
bucket.—Roxatp Eyncn. 


TB 
| CUB SL 


~ 


Have you pulled off a smart one 
lately? We will pay for acceptable 
contributions showing ingenious solu- 
tions of problems in the home, shop, 
garage, or camp. It doesn’t matter if 
it's wacky—if it works. 


WATER, WATER, EVERYWHERE, buit noth- 
ing with which to pour it into our car's hot 
and thirsty radiator. I pried off a hub cap 
that had just been coming along for the ride, 
scooped up all the water old rubberneck 
could drink, then cleaned the cap and took 
a good, long swig myself.Ronent M. Kau. 
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| FOUND THE $64 ANSWER to the « 
tion that’s been bothering ev 
ing a pu 
under wate 


derw 


it again when I come up for air and a tis 


patch. 


pne. Afte 
ture by holding an inner tube 
. Lmark the spot with my new 
fer ball-point pen so that I can fi 


Kenneru Munnay, 


Homemade Brake Makes Accurate Bends for Metalwork Projects 


1/4" BOLT, 2° LONG 


RADIUS BAR 
3/4"x1 74°x 10" 
ec 


HANDLE 
34K S/4X! 


y, 


i spo 3/4°x4°x10" 


FOLDING LEA’ 
3/4*XS*X10" 


HINGE PIN MUST: 
BE ALIGNED 
WITH BED,BAR 
AND LEAF 


BASE sya"xa"xi2" 


CrartsmEN who work with sheet metal 
know how stubbornly it can refuse to take 
n, sharp bend where the layout line 
ands it. A bending brake is the answer, 
of course, but they're usually thought to be 
difficult to make or expensive to buy. This 
one is neither. It was built in less than an 


Wedge Screwdriver Grips Screw 


screw must be threaded into a 
le that can't be reached by hand, 
ved if it is fastened to the 
This can be done by grinding 
down the blade of a long-handled screw- 
driver until it is about 

Aoout ous" oncateR| .005” thicker than the 
THAN ScREW SLOT. | width of the screw 

+> 

< | slot, and then grind- 

ing a slight taper to 
form a wedge. Jam 
the blade in from’ the 
end of the slot so it 
will get a firm g 
F.E. Avenitt, jr. 


GRIND TAPER 
(oN BOTH FACES. 


hour from scrap wood knocked fi 
an orange crate—all but the radius bar, 
which is oak. An old table leaf might 
furnish that, It handles aluminum up 
to 7” wide and .040” thick, and if you 
make it entirely of oak, it will handle 
heavier stock 
The base is cl: 
bolted in a pe 


mped to a bench or 
anent setup, so be 


sure to countersink the radius-bar 
bolts on the underside. To use, simply 
clamp the metal under the radius bar 


nd fold the leaf up and over. Make 
several trial bends on scrap first, not- 
ing how near the layout mark the 
bend actually comes. The radius bar 
should be beveled to compensate for 


springing back of the metal, which 
may be as much as 10 deg. for a right- 
angle bend. A sep 30-deg, bar will 


come in handy for special hends 

A great deal depends on the sturdiness of 
the hinges, so be sure to use a strong pair 
and attach them firmly. They must also be 
properly aligned to assure a free, swinging 
action of the folding leaf 


Shaping Brushes on Sandpaper 


Worx brushes can be reshaped or special 
ones made to suit the job. Soak the bristles 
in water-soluble gluc, shape to a compact 
mass, and let dry. Then rub on coarse ab- 
rasive paper to the form desired. Remove 
the glue in hot water.—Witt. Tuostas. 

annie 
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Impounded by an earth-fill dom, water h 
power is secured, even during low water 


Fitz Water Wheel C 


drives an 8° overshot wheel connected to a 


Your Own WATER-POWER PLANT 


Want to put that brook to work? 
Here's the first of a series on how 
and where to engineer your own 
back-yard Boulder Dams 


PART ONE 
By C. D. BASSETT 


ANY farms, ranches, and other fair- 
sized tracts of land embrace at least 
one brook within their limits. In most cases, 
the idea that a small stream can provide a 
useful source of power has never occurred 
to the property owner or, if it did, has been 
rejected as silly. The fact remains, never- 
theless, that impressive advantages can 
spring from small water-power installations, 
Electricity can be generated for general 
use, for pumping water, and for stand-by or 
emergency purposes: and the pond that is 
usually created can serve additionally as a 
means for watering livestock in dry times, 
for fire-fighting, as a swimming pool, as a 
place to raise fish for sport or as a “crop,” 
and for landscaping or scenic purposes. 
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Power can be obtained from any flowing 
stream, no matter how small. Whether it is 
desirable to harness this power depends on 
two factors. First, does water How all the 
year round, even in the late summer 
months? Second, does enough water flow 
to make the harnessing of it economically 
sound? The first factor is, of course, known 
to the property owner by observation; the 
second may be determined by simple meas- 
urements, 

What's the least amount of power that is 
worth developing? There is in this country 
at least one water-wheel manufacturer who 
makes a line of small-capacity units, and 
this company’s smallest hydroelectric unit 
develops # kilowatt. From this it can be 
inferred that, in this company’s experience, 
it is not economically wise to harness a 
stream that will not develop at least 500 
watts dependably at the switchboard. Half 
a kilowatt will light 10 fair-sized lamps or 
supply % hp. to operate, say, a deep-well 
pump. With this figure in mind as a cri- 
terion, the reader can make a preliminary 
reconnaissance of the water power available 
on his property. The chances are he will be 
surprised; even a seemingly insignificant 


stream can deliver many times 
this minimum. 

The power available at the 
site of a water wheel (that is, 
before deductions for inefficien- 
cies in the wheel and generator) 
is expressed in this formula: 


Here Q is the cubic feet of 
water passing through the wheel 
in one minute; H is the “head” 
or vertical distance in feet 
through which the water falls; 
ie is the weight in pounds of 
. ft. of water; and 33,000 
th number of foot-pounds per 
minute in 1 hp. A number of 
methods exist by which the vari- 
ables Q and H can be deter- 
mined, but before considering 
them, it’s well to examine first 
the possible sites for the dam 
and wheel, since they will neces- 
sarily affect the amount of head 
secured, 

The location of Sige Poe as 
suggested in Fig. 1, should be 
governed by two pr atom It 
should be placed where th 
greatest useful head is obtain- 
able, that is, where the greatest 


Wily 
WIM, _y 
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we 


ee, 
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My 


Aide vally calls for 
¢ long dom, as 
ponible to provide the 
moximum head. 


ampy meadow- 
land indicates. the- 
presence of a natu- 
Fol reservoir. Place 
the dam ot the nar- 


FIG, 1. LOCATING THE DAM 


FIG. 2. LOCATING THE WHEEL 
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Typical layouts with the powerhouse ot the dom, a locotion that uses only the ortificial head. 


dam, 


Typical " 


ivided-foll” layouts, with the wheel below the 
‘add the natural to the artificial (dom) head. 
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Fitz Water Wheel Co. 


This 4" impulse wheel, built for war requirements, 
was direct-connected to a small generator. It con 
be run off on ordinary water faucet. Note the re- 
movable nozzle ond the tiny bucket, lower right. 


full occurs in the shortest length of stre: 
Such a site is often indicated by a natu 
waterfall, by a conspicuously steep slope, 
or by the swiftness of the current. The 
cond locating principle is a simple matter 
of cost: a dam should be placed where it 
can be smallest and still impound the most 
water. This means, in general, that it should 
be placed where the stream valley or cut 
is. narrowest. 

The site of the water wheel, Fig. 2, may 
be either at the dam or some distance below 
it, The former location is the more com- 
mon, being simpler to build and eliminating 
the need for a pipe or penstock to deliver 
water to the wheel. Disadvantages include 
the fact that the spillway must be of ample 

‘ity to protect the powerhou 
and the fact that only the 
al head —that created by the dam 
ilable. “In cases where the 
ground falls away abruptly below the dam 
site, the “divided-flow” layout may be de- 
sirable, for it greatly increases the head. 

Another preliminary calculation should 
be made as to the height of the proposed 
dam, This is restricted, as a rule, only by 
the height of the valley walls at the site, 
and by the materials, equipment, and money 
available for building it. The higher it is, 
the greater the head and the larger the 
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pond that will be created. “Pondage”— 
water stored for use in times of peak de- 
mand—is an important factor in water- 
power calculations, Power is rarely needed 
24 hours a day, and construction of a dam. 
of sufficient height to provide water storage 
will greatly increase the power available at 
the time of day required, 

If, for example, a wheel is to be run for 
16 hours a day, and if a dam is built that 
will impound all water flowing into the 
pond during the idle eight hours, the power 
capacity will be increased by 50 percent. 
Don’t neglect to distinguish between “live 
storage”—the volume of water represented 
by the difference in height of the spillway 
flash boards and the wheel intake—and 
“dead storage”—the volume of water below 
the level of the wheel intake. The former 
power banked against a time of need; the 
latter is worthless, powerwit 

Once the dam and powerhouse are ten- 


tatively sited, and the height of the first is 
provisionally set, it is time to measure the 
power available. Assume that all water 


flowing in the stream can be made to flow 
through the wheel, which is a fair assump- 
tion on small installations. This flow (Q 
in the power formula) can be determined 
hy the “weir method,” which involves con- 
ting a temporary dam of controlled 
proportions and which will be detailed in 
a subsequent installment, or by the “float 
method,” which is theoretically a trifle less 
accurate, though still quite satisfactory. 
The float method (Fig. 3) involves the 
formul: 


Q=AxV x60 


in which Q is the volume of water flowing 
in cubic feet per minute, A is the cross- 
sectional area of the stream in square feet 
at the site, and V is the average velocity 
of the stream at this point, expressed in 
feet per second. 

Select a length of the stream that is fairly 
straight, with sides approximately parallel, 
nd unobstructed by rocks or shoals for a 
distance of about 100’. Stretch a taut wire 
squarely across the stream near the middle 
of this length and measure the width of the 
stream here in inches. Mark this width off 
the wire and divide it into ten equal 

ns. From the center point of each 
on, measure the depth of the water 
in inches. Then average the depth figure 
by adding each value and dividing by 10. 
The cross-sectional area of the stream, A, 
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is now secured by multiplying this average 
depth by the width, and dividing the result 
by 144 to obtain the answer in square feet. 

Your next step in determining Q is to 
measure the rate of flow. Using a steel tay 
mark off a course along the bank that is 
100’ long; the mid-point of this course should 
be at the line where the cross section was 
measured. Stretch wires or rope tautly 
across the stream at each end of the course, 
and make a float by filling a bottle so that 
it rides awash. Provide it with a pennant 
so that you can follow it easily. Then set 
the float adrift in the middle of the stream, 
timing its progress over the course with a 
stop watch, beginning just when the pen- 
nant passes the first wire and stopping just 
as it passes the second, 

Make a series of run 
sults, 


averaging the re- 

The speed of the float in feet per 
ad is then the length of the course 
divided by the average time. This re: 
is not, however, suitable for immedi 
in the flow formula, since not all the w 
in a stream flows as rapidly as that 
center and near the top. If you multiply 
the float speed by the coefficient 0.83, the 
resultant value will serve as V in the flow 
formula, 

Given 
head to be preser 
now make a 


an estimate of the amount of 
the wheel, you can 
rough determination of the 
horsepower your stream can provide. It's 
worth emphasizing, though, that this figure 
iy necessarily only as Siccurate as the me 

urements that produced it, and that the 
power indicated is that present at the 
of measuring. A single stream-flow 
not of itself particu 
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FIG, 3. FLOAT METHOD OF MEASUI 


obtained at the time of lowest water, usu- 
ally in the late summer months. Moreover, 
even if you have measured the flow at slack- 
water time, the figures should if possible be 
supplemented by others secured during 
maximum springtime flow, so that you can 
calculate the size of spillway needed to 
prevent damage to your installation in times 
of high water, 

It’s a good practice, for back-yard en- 
gineers as well as for professionals, to refine, 
cross-check, and test your measurements by 
all means at your disposal. Such checks will 
not only reduce the chance of disappoint- 
ment in the final result, but will also per- 
mit calculated economies in construction 
and greater efficiency in operation. 

Your estimate of the head present at the 
wheel, for instance, should be carefully 
checked, since head is a vital element in 
the efficiency of any water-power project. 
Several methods for determining the head 
sely will be given in the next 
together with the weir method 
for measuring flow. Subsequent I. 
ments will consider types of dams, methods 
of construction, wheels best suited to small 
plants, and plans for building them. 

Before you begin even a preliminary 

ance of water power on your 
, the writer suggests you secure a 
F notebook to be devoted solely to 
the project. Develop the habit of neatly 
entering all data as it is obtained, not for- 
getting to note dates and stream conditions 
at the time measurements are made, Such 
a record is a great help in performing 
sound calculations and producing excellent 
results, TO BE CONTINUED, 
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MATEUR machinists who run the models 
they build will get double pleasure 
from this miniature vertical steam engine. 
Although it is not a scale reproduction of 
particular engine, it has the same gen- 
ppearance and eye-taking appeal of 
the picturesque old-timers so hard at work 
about the turn of the century. 

The model is equipped with the link- 
motion reverse year perfected by George 
Stephenson for his famous locomotive, The 
Rocket, in the 1830s. This valve action, 
which also provides a variable steam cutoff, 
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has played a historic role in steam-power 
development. The engine is a double-acting 
noncondensing one that exhausts directly 
into the air with the familiar puff-puff of a 
donkey engine or steam shovel. 

With its 1%” cylinder bore and 1” piston 
stroke, and with 75 or 80 Ib. of steam in 
its boiler, the little engine will turn over 
at 1,500 r.p.m. Actual power will depend 
much on the boiler used and on the work- 
manship in the engine itself. The design is 
for heavy duty, however, with main bear- 
ings and other working parts larger than 
scale, and the engine will stand up well 
under hard, continuous runs at full working 
load, developing enough power to drive a 
quite large model boat, a small dynamo, 

an air fan, or other light equipment of 
fractional-horsepower rating. 

Much exacting work is required in 
building an engine of this type, espe- 


Machining the bottom of the casting for the base. 
The operation can be done in a lathe as well os o 
shaper, with the work clomped to the faceplate. 


ail 


By 
Cc. W. WOODSON 


PART ONE 
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cially since the reverse gear and crankshaft, 
to be described in a later installment, and 
other small parts must be machined from 
steel. However, it is enjoyable work for the 
modelmaker, and it is of a kind well within 
the scope of anyone who has become 
proficient in the use of a screw-cutting lathe. 

If you are experienced in woodworking, 
you can build the necessary patterns and 
have iron or bronze castings made at your 
local foundry for the base, standard, cylin- 
der, cylinder head, steam chest, and fly- 
wheel. Or you can even make up the sand 
molds and pour bronze castings yourself. 
The pattern work, however, is by no means 
a one-evening project, and castings can be 
supplied for those who want to get right 
at the machining. Dimensions shown in the 
drawings are for the finished parts. If pat- 
terns are made, an allowance of 3/32” must 
be added to surfaces to be machined. 
Shrinkage allowance need not be considered. 

Machining operations are possibly best 
begun on the base since many of the parts 
can be fitted on it and temporarily assembled 
as the work proceeds, The casting is easily 
handled in a shaper, but if your shop boasts 
only a lathe, the facing can be done with 
the work clamped to the faceplate and the 
milling can be done with the lathe milling 
attachment. Since the casting is open at the 
center, only the bottom and top need be 
faced and slots milled for the bearings, 
after which the pin holes are drilled and 
the piece cleaned up with a file. Drilling and 
tapping the screw holes should wait until 
the mating parts are fitted, when both can 
be drilled at the same time. 

Two identical main bearings are made up 
from X” by %” brass bar stock cut to length 
and soldered together in pairs, Mounted 
in the four-jaw chuck, each bearing is drilled 
and reamed to size for the crankshaft and 
the ends faced smooth. The halves are then 
melted apart and the parts filed to shape 
and to a good snug fit in the base. Save 
drilling them and the base for screws until 
the crankshaft can be set in place. 

The standard or main column is held in 
the three-jaw chuck, and the solid body is 
bored smoothly and accurately to take the 
|. With the piece on a mandrel, 
ced square with the bore and 
turned to diameter; then the work is reversed 
on the mandrel and the feet are trued. Screw 
holes are next drilled in the head to hold 
the cylinder in place and in the feet for 
mounting on the base. The tapped holes in 


Slots are machined across the top of the base 
to take the main bearings, which will be made a 
snug fit. If o shoper is not available, the work 
can be done on a lathe with a milling attachment. 


Si 
is cast solid, it must be drilled ond bored out to 
toke the crosshead. The operation is performed in 
the lathe with the work in the three-jow chuck. 


the base are spotted from those drilled in 
the feet. 

In making the crosshead, a short piece 
of cold-rolled steel or bronze is held in the 
three-jaw chuck and turned to a nice sliding 
fit in the main-column bore. Next, the upper 
end is recessed and turned to shape, and it 
is also drilled and tapped for the piston rod 
while still chucked so the outer diameter 
and the piston-rod hole will be concentric. 
The part is then cut off and the opposite 
end faced smooth. 

Grooves are cut on both sides in the 
shaper or with the milling attachment, leav- 
ing a %” thick web to take the forked end of 
the connecting rod. The hole for the con- 
necting-rod pin is then cross-drilled in the 
lower end. TO BE CONTINUED. 


Here the base casting is clamped to the faceplate 
of the lathe, and the top is machined smooth ond 
to height. A heavy cemented carbide tool is used. 
Any rough spots are cleaned up with o fil 


The column is then mounted on o mandrel held 
between centers for facing the head square with 
the bore and turning to diameter. It is next reversed 
‘on the mandrel and the feet faced smooth and true. 


Stock for the crosshead is turned to a sliding fit 
the main-column bore; then one end is recessed 
and turned to shope. The piece is also drilled and 
tapped for the piston rod while chucked. 


Holves for the main bearings ore drilled and reamed 
while soldered together, then split aport and each 
holf filed to shape. Here the lower halves ore 
in their slots, the upper ones beside the bose. 


— sl 


Drilling the head for screws to hold the cylinder 
in place, and the feet for four mounting screws 
apiece, completes the stondard. Tapped holes in 
the base are spotted from those drilled in the feet. 


Grooves milled in opposite sides of the crosshead 
toke the forked end of the connecting rod. Thi 
‘operation may be done in a shaper, as shown here, 
or with a lathe milling attachment. 
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SPECIAL DRILL HOLDERS. Here are two 
easily made devices to help keep your drills 
in order. The circular container below serves 
both as a storage place and as a selector 
for drills between Nos. 61 and 80, At the 
right, a gauge is used as a stand for that 
extra set of high-speed precision drills which 
you want to give special care. 

For the circular container, tum a piece 
of stock to a diameter of 2%” and drill a 
small center hole. Then cut off a %” piece 
for the cover and enlarge the hole in it for 
a 1” roundhead wood screw. In the con- 
tainer, locate the radial holes exactly as in- 
dicated and drill 2” deep. They should be 
big enough to enable you to store several 
drills of each number. 

To make the gauge stand, cut a block of 
maple 1%” by 3%” by 7K” and slice off 


FILE EOGES SHARP. 
‘BEVEL ENDS 


FILE LAT 
ON BRASS screw INTO 
ROD THREADED HOLE 


MEASURING A TAPPED HOLE. When a 
tapped hole is too small for accurate use of 
a thread gauge, obtain a brass rod about the 
estimated diameter of the required screw, 
file as shown above, and tum into the hole. 
This will cut threads into the sharp edges. 
Measure these with a gauge and refer to a 
screw-thread table for the hole size. 
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drill gouge set in a wood block, pro- 
for an extra set of precision drills, 


a "thick piece for the bottom. Rout out 
the top to receive the gauge. Then, with 
the gauge in place, spot each of the 60 holes 
through the top. Next, remove the gauge 


and drill each hole oversize. After attach- 
ing the base, fasten the gauge to the block 
with two escutcheon pins.—H. R. Pristen. 


Gril, turn the eover hole to the skee. you wont, 


BROKEN SETSCREW REMOVED. A set- 
screw that has been twisted off in its socket 
may be removed by drilling a small hole in 
the broken part remaining in the socket, 
and then driving an Allen wrench into this 
hole. Drill the hole just a trifle smaller than 
the wrench. After the wrench has been firm- 
ly lodged in the hole, the broken part may 
be turned out in the 
same way that you 
would use the 
wrench normally. 
The wrench will not 
be damaged if care 
is used when forcing 
it into the hole. 


‘ALLEN WRENCH 


WITNESS MARKS 


IMPROVED BORING BAR. With this bor- 
ing bar, the cutter may be set quit and 
accurately to bore an exact diameter. Cen- 
ter up the bar and tum down a section at 
the cutter location, enough to run true. Drill 
the cutter hole at an angle of about 70 
degrees, and only about three quarters 
through the bar, Drill the rest with a tap 
drill and tap to receive a short headless set- 
screw of a diameter less than the cutter to 
be used, Then drill and tap a second hole 
at right angles to the first to receive another 
setscrew for pinching the cutter in place. 


CIRCLE CUTTER. Constructed of drill rod, 
this tool will enable you to cut disks or rout 
circular grooves with a drill press or an 
electric hand drill, using either a routing bit 
or an end mill as the cutter. On the drill 
press, the work is rotated; with the hand 
drill, the cutter moves, the work being 
firmly fastened to the workbench, Collars 
can be used to regulate routing depth. 
After a X” hole has been made in the 1 
bushing case, drill a %” hole for the 5%” 
long arm and tap the hole for threads cut 
on the arm. Then press-fit the hardened 
bushing by pushing it home in a vise as seen 
below. Drill a X” center hole in the slide—a 
XK” section of %” drill rod—and drill and tap 
a ¥’-diameter hole for the 1” pivot. Tap 
this hole only part way so the pivot will not 
bear on the arm. On the opposite side, drill 
and tap a hole for the setscrew. Lubricate 
the inside of the bushing so 
bind the cutter or burn it. 


MARK COMPOUND-REST TRAVEL. Wit- 
ness marks placed to indicate the extreme 
travel of a compound rest, as at left, will 
tell you if the rest should be moved before 
starting a new cut. This will save you the 
annoyance of “running out of travel” in 
making an important cut—Eart R. Gopparp. 


To set the cutter, add the diameter of the 
turned-down section and the diameter to be 
bored. Then adjust the cutter so that a 
measurement taken over the bar and the cut- 
ter point, across A-C in the drawing, equals 
half the sum obtained.—J. S. MonneL, 
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From a screw like this o wrench 


can be made for use, as at top, 


‘on modi ine spark plugs. 


ODELMAKERS who need small socket 
wrenches for assembling their projects 
might try using standard hollow-head screws. 
These screws are usually of good steel and 
fairly hard, but not so hard that they can’t 
be turned in the lathe without annealing. 

The large screw shown above has a hex- 
agon hole ” across flats and makes up to fit 
model-engine spark plugs of the V-plug size. 
Wrenches can be made the same way for %” 
V-2 and 5/16” V-3 spark plugs. 

Chuck the head of the screw true so the 
outboard end will show no wobble, drill a 
center hole, and support the drilled end with 
the tailstock center, Then turn down the 
threads and turn the shank to the shape 
shown in the drawing. Reverse the work, 
turn the head to size, and drill a 5/16” clear- 
ance hole for the top of the spark plug to a 
depth not less than 1” from the outer edge of 
the head. Cross-drill the opposite end next 
and drive in tightly a short length of 3/16” 
drill rod for a handle. 

Still smaller socket wrenches for model- 
size cap screws can be made similarly, but 


Hore is how the model spark-plug wrench is made. 
The shank is turned to shape; then the work... 
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Miniature 
SOCKET WRENCHES 


with the shank turned the same diameter 
from head to end. They may then be used in 
a tap wrench, thus requiring no handle. 

Threads on very small hollow-head screws 
are best left on and screwed into a short 
length of steel rod tapped to fit. A crossbar 
handle can be added. In this way even the 
smallest hollow-head setscrews can be made 
up into socket wrenches for tiny hexagon- 
head screws. 


Socket wrenches for model cop screws con be made 
up with straight shanks and used in a tap wrench, 


reversed in the chuck ond the head shoped. 


Finally, it is cross-drilled to receive the handle. 


Paste flux from the 


‘and soldering tape is twisted tightly oround the splic 


Flame and sparks follow the twist along the sj 
pre 


. Take 
wutions to protect clothing and woodwork from damage. 


Unused tape is then put safely away—it is 
highly inflammable—and the twist is fired. 


The surplus of melted solder is 


ped off, 
‘and the soldered connect 


clean. 


Self-Heating Solder Does Job 


Many soldering jobs can be simplified by 
the use of a new soldering tape that carries 
its own heat and is ignited with a match or 
cigarette lighter. The tape is le up of 
solder on one side and plastic containing a 
chemical fuel on the other. Twisted solder- 
side down on spliced wires, or laid over a 
hole to be plugged or between two metal 
surfaces to be joined, the solder can be 
flowed onto the work in less time than it 


Powder Starts Arc for Welding 


AN ARC-WELDING starter that eliminates 
contact between the electrode and the work 
and prevents blown fuses caused by the 
electrode freezing to the work is offered by 
the Electrical Engineering Company, of In- 
dianapolis, for both A.C. and D.C. welding. 
Illustrated is a test with a pinch of start- 
ing powder on a X” square of .020” cold- 
rolled steel unclamped on the work table. 
At 15-amp. welding heat, the arc starts 
before the electrode touches the work. 


Without Use of Iron or Torch 


takes to heat a torch or soldering iron. 

Paste flux to be used with the  self- 
soldering tape comes in the kit. The tape 
can be used like any ordinary solder on tin, 
copper, and brass. Surfaces to be joined 
have to be scraped clean, as usual, in order 
to make the solder stick. 

The product is made by W. B. Franklin 
Company, of San Fernando, Calif., in 75- 
cent and $1.50 kits. 
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Tabs 4” wide and %" long are left on On the opposite end, tabs are 
‘and shape bent outward in a U-shape on 


lens in place. To protect # three of the edges to r 
‘© narrow strip of tape around its edge. the 2” by 2” slides. 


Simple Slide Viewer Shaped from Tin 


Mera cut from a large tin can will provide the ma- 
terial for the body of this convenient slide viewer. The 
only soldering required is where the edges are fitted to- 
gether into a seam at one corner. 

Before cutting the metal, determine the working dis- 
tance of the lens by experiment, for this will determine 
the length of the viewer. The model shown is 3%” long 
and 1 13/16” square. At one end, tabs on three edges 
are bent into a U-shape to receive the slides, and at the 
other tabs on all four edges are formed into clips to hold 
the lens. The viewer will be more efficient if the inside is 
coated with dull black photographie paint. In use the 
device is of course directed toward a window or other 
light source.—Rosext Scorr. 


Lens Set in Plastic Handle 


Mousrep in this plastic holder, a magni- 
fying lens is less likely to be damaged when 
you put it down. Cut a groove 1/16” deep 
equal in length to the circumference of the 
lens, using a V-shaped chisel or a routing 
tool. Smooth and round off the edges with 
sandpaper, heat the plastic in an oven until 
h gloved hands, and bend 
ible form. Insert the Jens and 


Conduit Fitting Holds Lenses 


Two 18-mm. lenses, each having a focal 
length of 50 mm,, can be mounted in 
a standard electrical conduit connector to 
make a convenient hand magnifier. The 
conduit connector comes apart in three 
pieces. In each end piece, sandwich a lens 
between two fiber washers, %” in diameter 
with aX” hole. Then screw the parts of the 
connector back together.—ALFRED BLAKER. 
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Shoot LBSS 
Show MORE 


By FRITZ W. NEUGASS 


TE is a Latin proverb, “De gustil 
non est disputandum,” that means, “You 
n't argue about taste”—but the Romans 
didn't know anything about cameras. We 
photographers can't help arguing about 

nd we even get something out of it. 
tly I went with my Rolleiflex, my 
tripod, and my friend Dick to a meeting 
place ‘of photo fans—the catacombs under 
the highway along the Hudson River at 
79th Street. The view hunters find ample 
opportunity there to shoot the river and the 
Jersey shore through arches and vaults. Now 


Adivally less space is encompassed by the come 
ebove than in th 
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that no basic theme stands out, 
1s ond symmetry. 


Dick is a fellow who is 
usually pretty sure that he’s 
right. This time I gave in 
and followed his sugge 
tions. 

Dick liked the wide arch 
spanning almost a half ci 
cle; he liked the people si 
ting and standing in the 
foreground; he liked the 
flag in the center; and, re- 
cently discharged from the 
Navy, he didn’t want to 
miss the warship at anchor. 

My conception, however, 
was quite different. The 
symmetry in his composi- 
tion, the heavy vault, and 
the ‘many parallel horizon- 
tal lines impressed me less 
than the picture that was 
waiting only a few feet 
away, at an angle that 
transformed the arch into 
almost a Gothic point. I 
discarded the foreground 
figures, concentrating upon 
the massively constructed 
arch and upon the strong 
diagonal patterns. Later, in 
the darkroom, Dick found 
my conception of the scene 
empty and unappealing, 
just as I had found his co 
ception cluttered and a lit- 
tle obvious. 

The sight of downtown 
New York thrilled Di He 
saw the skyscrapers stretch- 
ing toward the sky; he was 
enchanted by the elevated 
and by the traffic on the 
street. His only regret when 
I snapped the lower picture 
on the facing page was that 
no train was passing by. 

But only a few steps for- 
ward, I discovered a new 
approach to this same pho- 
tographie subject. Attempt- 
ing to bring some order into 
this pell-mell scene, I con- 
centrated my composition 
within the heavy frame of 
the elevated w its curved 
shape and strong black 
tone. Dick agreed that the 
picture had something, but 


Two ways of looking at New York. At right, 
the confusion of street, elevated, ond sky: 
scrapers is true to life, but hardly @ picture. 
Above, the distracting multitude of motifs is 
suppressed in favor of one —the cluster of 
buildings framed by the “El 


he couldn't forgive me for cutting out 
the people and ears 

Again, along a stream, Dick picked 
a spot that wo y 
entire arch of a graceful bridg 


its full reflection in the cle 
We walked a little distance 
bank, and I stopped at a 
ald look up at the 
it appear higher 
could find detail in. the 
foliage of the near shore 


so far away that contrast v 
lost in the background 

The result pleased even Dick. He 
was willing at last to admit that often 
the camera can capture more while 
aiming at less, that the whole may be 
clearer through detail of a part. END 
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PROCESSING MOVIE FILM. Amateurs who 
shoot their own movie titles on positive stock 
can develop lengths up to 36” on cut-film 
hangers. Tape one end of the film to the 
upper comer of the hanger, wind the film 
around the frame as shown, and tape the 
other end also.—Louis Hocuman. 


BRUSH USEFUL IN DARKROOM. Shoe- 
polish applicators of the type shown below 
have many uses in a darkroom. Their soft 
sponge daubers won't hurt prints or nega- 
tives. Here, one is being used to apply 
Farmer's reducer.—H. LEEPER. 
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SLATE IDENTIFIES MOVIES. For ama 
movie makers, the Cine-Slate above offe 
ing each roll, scene, 
man, and location in the same 
way that is used in Holl Marketed 
by the Sherwood Products Company, of 
Forest Hills, N. Y., it measures only 6” by 
nient to carry. 


FOCO-SPOT CONTROLS LIGHT. Designed 
for use with the Bardwell & McAlister Baby 
Keg-Lite, the new B & M Foco-Spot shown 
above enables a photographer to confine 
light to any given area or shape of spot and 
to vary the focus and intensity at will. Four 
mats for rectangular effects and a revolving 
disk with apertures of various sizes offer a 
wide choice of light shapes. In addition, 
designs may be painted on glass slides and 
projected on a background, while the lenses 
mounted in the tube give easy focusing. 


cumbersome appearance 
weroble. One wing 


ily man 


this studio stand od 
ing nut loosens the camera shelf for 


quick adjustment to any level, The base slides on dome gliders. 


‘STUDIO STAND ADJUSTS EASILY. In a 
home studio, a camera stand such as this is 
more convenient than the ordinary tripod. 
It is set more quickly to different levels and 
is less likely to be upset. 

Although supporting members of this 
particular stand are cut from two-by-fou 
you can use lumber of smaller size if y 
wish—and still retain rigidity. In addition to 
two %” by 5%” carriage bolts, 20d. nails are 
used to hold together the five pieces of the 


FAIRYTALE STUDIO. As every 
photographer knows, it often is 
difficult to get a good expression 
and pose when taking a portrait 
of a child. In his studio at 
Bronxville, N. Y., Pat Candido 
has eliminated this difficulty. 
While the youngsters watch a 
movie, a remote-controlled cam- 
imed at them through an 
opening beneath the sma 
screen, catches their changing 
expressions. Disguised as sun- 
flowers, high-speed electric re- 
peater flash lamps operate al- 
most unnoticed by the children. 
The studio is decorated with 
fairytale murals. 


base and standard so as to assure rigidity. 
Brad and glue together the plywood narts 
of the 


mera shelf, and attach the 4” by 
member to the 1" by 2" by 
lide in the same way. The 4” 


sliding guide. 
and back clamping members s 
the wing nut is loosened, Give all s 
faces a thin coat of melted paraffin for 
easy action—Cuarces Kimpaun. 


Elusive short-wave signals often come 


into this two-band superh 
of switches, howe 


By FRANK TOBIN 


'HREE tubes for a two-band superhet 

doesn’t suggest much power, but there's 
plenty of pickup and drive in this circuit to 
pull in the 20 and 40-meter ham-band 
transmitters as well as short-wave broad- 
casts from Europe and Australia. Reception 
‘on the broadcast band is clear and loud; a 
10-foot hank of antenna wire strung out 
along the floor will usually be sufficient to 
get local stations at full loudspeaker volume, 
and an external ground can be omitted al- 


together. For remote locations or good DX 
listening, of course, you'll want a more 
substantial antenna and a good ground. 


Being battery operated, this set is ideal 
for camp, hunting lodge, or week-end cabin 
as well as for the den. The use of only 
three tubes allows economical operation on 
dry batteries. 

Considerations of size played practically 
no part in the selection of the midget 3S4 
power tube; what is important about the 
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rodyne for midnight D) 
brings in the full broadcast bond at loudspeaker volume. 


best at night, so headphones are built 
Mf listening. Fiicking a couple 


tube is that it will maintain good and un- 
distorted output at plate potentials down to 
65 volts. Most battery-operated power pen- 
todes work well enough with a fresh battery 
supply, but when the cells age and voltage 
starts to drop, considerable distortion occurs 
at normal output levels. The 384, however, 
is built to work in personal radios that 
normally use 67%-volt batteries, and is there- 
fore capable of distortion-free performance 
from 90 volts down to 65. 

But even this allowance for a sliding plate 
voltage would do little good if the grid bias 
were fixed. To insure smooth operation 
throughout the entire effective life of the 
battery, a voltage is applied to the control 
grid of the pentode through an automatic 
bias circuit as described below, thus keep- 
ing the grid and plate voltages in operating 
harmony. 

Within the limits of the circuit's sensi- 
tivity, the automatic yolume control regu- 
lates volume at both the converter and LF. 
stages. Fading on distant stations is dimin- 


Two-Band 
SUPERMET 


THREE-TUBE CIRCUIT PERMITS 

COMMUNICATIONS RECEIVER 

TO OPERATE UP TO 1,000 HOURS 
"ON BATTERY PACK 


om X 


ished by A.V.C,, which also prevents blast- 
ing when the set is tuned through the fre- 
quencies of local or strong transmitters. 
Automatic control of volume is obtained by 
impressing on the grids of the 1A7 and the 
pentode section of the 3A8 a bias voltage 
that varies with the strength of the incoming 
signal. A strong signal increases the bias 
voltage, thereby reducing the sensitivity of 
the tubes and decreasing their amplification; 
a weak signal reverses the process. Bias 
voltage is fed back from the diode detector 
section of the 3A8 through a resistance- 
condenser network. 

For night-time listening or when signals 
are weak, a headphone jack has been in- 
cluded. By taking the phone-jack connec- 
tions from the voice-coil winding of the 
output transformer, the phones can be 
switched in at any time, regardless of vol- 
ume, without danger of blasting or over- 
loading. Use the transformer tap that gives 
the most comfortable volume, and be sure 
that the grounded side of the phones cor- 


responds to the grounded side of the speaker. 
This connection is shockproof since none of 
the high voltage flows through the phone 
circuit. 

A variable tone control, consisting of a 
-l-mfd. tubular condenser (C12) in series 
with R10, a 75,000-ohm potentiometer, op- 
erates on both speaker and phones, By 
reducing the audibility of higher sound fre- 
quencies, this control serves to relieve heavy 
static conditions. High-pitched code sig- 
nals can also be changed to more pleasing 
notes by means of the tone control, and 
musical programs can be tuned to suit the ear. 

When a signal is picked up by the an- 
tenna, it is fed into the fourth grid of the 
1A7 converter, where it is mixed with a 
signal generated by the local oscillator to 
create an intermediate frequency of 456 ke. 
After passing through the I.F. amplifier, this 
signal is rectified by the diode detector, then 
further amplified by the first audio tube. 
All three functions— amplifier, diode 
detector, and first audio—are performed by 
the single 3A8 tul Building a pentode 
amplifier, diode rectifier, and high-mu triode 
into one glass envelope not only saves space, 
parts and work for the builder, but also cuts 
down filament current drain. 

The output of the 3A8 amplifier triode is 
resistance coupled to the control grid of the 
884 power pentode through a 75,000-ohm 
plate resistor, a .05-mfd. coupling condenser, 
and a 1-meg, grid resistor. A mica condenser 
of 100-mmf. capacity in the plate of 
the first audio stage by-passes any unre¢ 
fied R.F. current to ground, preventing it 


from weakening or distorting the desired 
signal. 
Through an output transformer, the 


audio-frequency currents fowing in the plate 
circuit of the 3S4 are fed into a 6” P.M. 
speaker. Load resistance of the tube is a 
5,000 ohms; a selection of taps on the see- 
ondary of the transformer permits 

of this resistance to the speaker's vo 
impedance. 

Grid bias for the 3S4 is obtained by means 
of a 600-ohm resistor, R9, in series with the 
negative 90-volt lead and ground. : 
voltage drop across this resistor is impressed 
on the grid of the tube through the 1-meg. 
grid leak, RS. As the B voltage drops, s 
does the negative bias on the tube, resultin, 
in a compensating increase in amplification. 
Automatically regulated bias permits the 
power tube to function efficiently even 
though the output voltage of the B battery 
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falls by as much as a third. 

To protect the loudspeaker cone 
from damage, a wire screen is 
placed over the speaker frame. The 
screen is covered by a grille cloth 
before the speaker is bolted to the 
front panel. 

The number of knobs in use 
could have been reduced if space 
had demanded, but it will probably 
prove convenient to have the full 
number. From left to right, these 
knobs control: (RI, for 
local-distance tuning), wave band 
(S1), volume (R6), tone (R10), 
power (S3, on-off switch), and 
speaker or headphone output (S2). 

Although the volume control and 
power switch might easily have 
been combined, the latter is also 
useful as a quick-action stand-by 
switch because the battery circuit 
requires practically no warm-up 
time. When the set is played 
through the loudspeaker, the 
speaker-headphone switch will pro- 
vide even instantaneous 
control. 

Three-scale slide-rule dials of the type 
shown may be obtained with all the nec 


sensitivity 


more stand-by 


LST OF PARTS 


f, two-gang tuning condenser. 


T-mfd,, 600-volt paper 
C4: 250-mmé, mica, 

C6; 400-mmf, nica, close tole 

C7: O1-mfd. mica, close tol 

C8, C10: 100-mmf. mi 

C9, C11: .05-mfd., 600-volt paper tubular, 


€13: 16 mfd., 200-volt electrolytic. 
RL: 250,000-chm potentiometer, 
R2: 50,000-ohm, *2-watt carbon, 
RS: 10,000-ohm, I-watt carbon, 


TA, RS: 2-meg., L-watt carbon, 
KG: -meg. pot 

17: 75,000-ohm, %-watt carbon, 
HS: L-meg., 1-watt carbon, 

N9: 600-ohm, 1-watt carbon, 

R10: 75,000-ohm pot. 

SI: 4-pole D.T. rotary band switch, 


$2: D.P.D.T, rotary, 
$3: DP.S.T, rotary 


LA: Shielded antenna coil, 540-1,500 ke., and 
5.500-18,000 ke 


LO: Shielded oscillator coil, 

LE.1: Iron-core LF. input transformer, 456 ke 

LF.2: Iron-core LF. output transformer, 456 ke. 

T: Universal output transformer. 

J: Headphone jack and 

‘Tubes, chassis, cabinet, 6” P.M. speaker, 
sockets, knobs, hardware, ete. 
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LocaL- 
DISTANCE 
CONTROL 


sary calibrations for both broadcast and 
short-wave bands, plus a 0-100 scale for 
logging purposes. 

To align the set a modulated signal gen- 
erator is, of course, desirable. If 
available, ground the shielded cable to the 
chassis and clip the live conductor to the 
grid of the 3A8 pentode. Tune the genera- 
tor to 456 ke. and adjust the secondary and 
then the primary of LF.2 for maximum 
sound at the speaker. Work backward 
through the first I.F. transformer. Tune the 
RF. stage by removing the screws on the 
condenser (CI) trimmer and aligning the 
trimmers first on the oscillator and then on 
the antenna coils. Broadcast and short-wave 
bands will have to be tuned separately. Use 
a 1,500-kc. R.F. signal for the former and 
15 or 16 me. for the latter. 

If you don’t have a signal generator, you 
can tune by ear by first getting the strongest 
station you can find, and working backward 
in the sequence described above until the 
signal comes through with the greatest 
volume. It may be necessary to do the 
aligning of the short-wave band at night 
when strong stations are easier to find. Most 
LF. transformers are factory tuned with 
sufficient precision to allow a strong signal 
to get through. 

Cabinet size will depend largely on your 
individual requirements. The one shown was 


one is 
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REPLACES 
BURNED-OUT TUBES 


RACTICALLY all commonly used recti- 
fier tubes now replaceable by dry- 
disk selenium rectifiers. They not only take 
the place of hard-to-get tubes, but 
ler, cooler and quicker in operation (b 
cause they have no filaments to warm up), 
and they won't burn out or break under 
conditions that generally damage tubes. 
Details of the replacement vary from set 
to set; the di ns on this page show two 
typical installations. One involves a 3 
tube and the other a 117Z6. In the former 
case tube filaments are in series, requiring 
a 200-ohm, 5- to 10-watt resistor to be in- 
serted in the line to provide continuity for 
the other heaters. Since the pilot light is 
generally operated off the center tap of the 
, some changes are called for in that 
circuit as well. One of the simpler solutions 
to the pilot-light problem is shown at the 
upper left. The original pilot connections 
are shunted, and a 115-volt bulb is connect- 
ed between the cold side of the power 
switch and the old tube’s plate prong. 
Where a tube of the 117-volt type is bi 
ing replaced, a series resistor of between 
and 100 ohms is needed (as shown in the 
bottom drawing) to compensate for the low- 
er internal resistance of the dry disk, The 
filament conne be re- 
moved without affecting the other tubes. 


ions, however, mi 


DX BOOSTER, For hams who have trouble 

icking weak ‘signals out of the crowded, 
airways, General Electric has designed 
the broad-band preamplifier and imped- 
ance-matching unit shown above. The 
combination of matching antenna to receiver 
and adding an extra RF stage is said to in- 
crease gain up to 60 db. The device, known 
as the “R-9'er” will be made by the James 
Millen Mfg. Co., of Malden, 


strength is claimed for this permeability- 

tuned oscillator that will play any phono- 

graph through any radio, It is made by the 

D & M Mfg. Co., of Midland Park, N. J., 
, and is tunable from 550 to 1,500 ke. 


EXTENDING LINE-OF-SIGHT. In « recent 
y the American Radio 
Radio Society of 
. broadcast from West 
Hartford, Conn., was received by two Brit- 
ish amateurs. Highest frequency ever to be 
beamed across the ocean, the experiment 
was a step in extending the reliable service 
area of high-frequency transmitters, now 
thought to be limited to about 100 miles. 


CRYSTAL CONTROL AT 50 MC. A new 
unit developed by Westen Electric provides 
direct crystal control from 15 to 50 me., 
thereby eliminating the need for multiplier 
stages used in most previous VHF equip- 
ment. The development will permit high- 
frequency transmitters to be made smaller 
and lighter, and employ fewer components. 
By reducing the number of undesirable fre- 
quency responses present, it will also allow 
greater scope in the choice of intermediate 
frequencies and increase the efficiency of 
new equipment. 


TOM THUMB’S THUMB. To meet the need 
for quality volume controls for midget hear- 
ing aids and receivers, Centralab has a 
nounced a complete new line of dime-size 
potentiometers said to be the smallest prae- 
tical for low-noise, long-life operation, The 
tiny controls will be available in sizes rang- 
ing-from 500 ohms to 5 meg. Dust shielding 
and a selection of mounting positions are 
also provides 
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SECTION OF 
GLAZED SASH 


(D) PRESSING PANG 
2) “ito PLACE 


Mistakes in glazing usually 
cash penalty you find the five 


ry a 


errors shown her 
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Jig for Forming Hinge Gains 
Speeds Box Production 


Wuen a jointer or small shaper is avail- 
able, an auxiliary fence with’ four stops 
spaced to limit cutting simplifies quantity 
production of identical hinge-knuckle gains. 
The stops are so placed that the cuts will be 
at equal distances from both ends. 

A straight cutter is used, being adjusted 
to project half the thickness of the hinge 
knuckle beyond the outer face of the fence. 
If only one section of the box is to carry the 
“pocket,” the cutter is set for full hinge 
depth. About 100 boxes an hour can be 
handled.—Joun P. Arnon. 
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Fully Adjustable Bench Light 


Will Cover Wide Range 


‘As sry workbench is a long one, I needed 
a good light that would really get around. 
This one does. The wall mounting is a %” 
floor flange with a 7” length of X” pipe 
slotted to fit a 4” nipple snugly. Lengths of 
%” o.d. aluminum tubing, 30” long for the 
rear, 21” long for the front, form the arms. 
The inner one is reinforced with a short 
%” pipe nipple on one end to pivot in the 
slot. Its other end is hammered flat and 
bolted to a flat end of the second tube. 

A hole crosswise near the other end of 


Tweezers Made from Cotter Pin 


MINIATURE tweezers for 
handling small objects can be 
improvised from a cotter pin. 
Cut the legs even and spread 
them so they'll grasp the 
work. They have just enough 
natural spring. 


Cultivator Disks Form Anchor 


A xicuT mushroom anchor can be made 
by bolting a cultivator disk to a length of rod 
and fitting a shackle to the other end. Use 
several disks for a heavy anchor. 


Use sevenat 
O1SK: 
HEAVIER ANCHOR 


Y2° NIPPLE ORIVEN ON 
ENO OF PIPE SLOTTED: 


this piece takes a bolt to hold a small battery 
clip. The lamp cord runs through the clip 
jaws (behind the teeth, not across them); 
there's friction enough to hold the socket 
at any height. Then the cord is taped to the 
tubing with loops to leave slack at joints. 
Two loose turns near the socket permit 
height adjustment.—Hensert Sroun. 


Template for Mounting Stamps 


‘Wuen extra sheets have to be added to a 
stamp album, they are usually in blank form 
except for border lines. A template cut from 
stiff cardboard or thin plastic will help get 
even spacing. The sheet should be the same 
size as the album page. Rule and cut with 
a sharp knife along a straightedge two or 
three rows of rectangles for average-size 
stamps and a row or two additional for over- 
size ones.—E. A. RERUCHA. 
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IMAGES IN THIN AIR. An invert- 
ed image of an object in strong 
light can be made to appear at the 
center of curvature of a magnifying 
shaving mirror. This is an interest- 
ing experin to perform with an 
empty vase set on a blackened 
stand under which a small bunch 
of flowers has 1 ed upside 
ight the flowers with a 

p, and then adjust the mir- 
ror until the flowers appear to be in the 
vase. The point where the image appears 
natural the center of curvature of the 
mirror and of an imaginary sphere of 
which the mirror can be considered a small 
t = surface area, 


Odd Facts About PHYSICS 


WHY CARS NEED CONDENSERS. 
If you connect an electromagnet in. 
series with several dry cells and 
break the circuit, a hot spark will 
jump the break because of extra 
voltage produced by the collapse 
of the magnetic field about the 
magnet. But connect in the circuit 
a radio filter condenser, an automo- 
bile condenser, or even one made 
by sandwiching a sheet of waxed 
paper between two pieces of tin 
foil, again break the circuit, and 
ill find the spark greatly 
inished. On a car timer, this 
ishing of the spark not only 
makes the contact points last long- 
er, but it also causes a stronger and 
more accurately timed spark at the 
plugs where it is needed. 


PRESS SHECTS INTO 
CONTACT WITH AN IRON 


FOLD CORNER 
OVER WIRE 


SIMPLE CONDENSER 


SPARK GAP CONDENSER 
ev 
ans 

|! 


ELECTROMAGNET 


AR 
22 Serener 


ACTION OF CENTRIFUGAL PUMP. \WVith a 
volute casing made from waxed cardboard 
.d_an impeller wheel bent from tin, the 

harge action of a centrifugal pump can 
hown. Bend two strips of tin at right 
gles and curve each half in the same 
rection. Clamp both bent pieces between 
washers on a bolt by drawing the nut down 
tight, and chuck in a hand drill. Place the 
asing in a pan of water, center the bolt 
head in a hole in the bottom of the casing, 
and rotate the wheel clockwise, Water will 
be drawn into the hole and forced out at 
the end of the spiral. A pennant at the 
opening will show the movemei 


dis 
be 


HOT LIQUID FLOATS. fi 
That hot water is light- 
er than cold can be 
shown by an experi- 
ment with hot coffee. 
Half fill a tumbler with 
Id water, oat a small 
piece of cardboard on 
it, and pour in hot cof- 
fee slowly through a 


funnel held close to the 
cardboard. The two 
fluids will mix only 


slowly, Use a thin glass 
to prevent cracking by 


temperature change, Te 


WATER EXPANDS AS IT FREEZES. Many 
householders have had this demonstrated 
for them by bursting water pipes. You can 
show this characteristic with a tumbler of 
ice and a test tube of colored water, Put a 
thin glass tube through a hole in a cork, 
press the cork into the test tube until the 
liquid rises in the tube, and mark the ten 

perature on a paper scale behind the tut 
Mark the lowest point on the scale as the 
grows cold, which would be about 


40 deg. F. if you could take the temperature 
ter, : 


nd mark the high point 

This will be 32 de; 
A freezing of the water probably wi 
force the cork out, 
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FISH STORY 


How to mount the big one that 
didn't get away. A_ taxidermist 
describes a quick home method. 


By BERLEN DIEHM 


Select | the best side to show, turn to the other 
it from gill to toil. Skin out the 


nee! with © fish stianer ‘or hooksow blade. 


Then cut the body (meat) from the head. 
be consigned to the frying pan. The heed le next 


It con 


cleaned thoroughly with o pair of pliers. 


Scraping with o hacksaw blade removes all traces 
‘of meat from the which is then rinsed with 
water and submerged in alcohol to ton. 
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on a Plaque 


‘OULD you like to save that prize catch 

as proof of your favorite fish story? 
You can easily mount it on a plaque to con- 
found all doubters. By a new method using 
a plaster of Paris core, the old tedious carv- 
ing of a balsa-wood form for the skin is 
dispensed with entirely, and actual work- 
time on the job is cut from seven hours to 
30 minutes. An extra eight hours must still 
be allowed for tanning, of course, and an- 
other seven to 10 days for the mounted fish 
to dry, but these are merely waiting periods 
and involve no work on the part of the 
taxidermist. 

The fish ought to be well cared for im- 
mediately after catching, that is, not ex- 
posed to the sun. When you get it on the 
workbench, select the best side to be shown 
and slit the opposite side for its entire 
length from gill to tail. Skin out the meat 
with a fish skinner (knife) or hacksaw blade 
and cut it from the head; then clean inside 
the head thoroughly with pliers and scrape 
inside the body skin with a hacksaw blade 
until it is perfectly clean, 

Rinse the skin with er, and then sub- 
merge it in alcohol for eight hours to tan 
it, following with another water rinse when 
removed from the tanning bath. Sew up 
the cut side and pour the skin full of a mix- 
ture of plaster of Paris and zonolite in just 
enough water for good pouring consistency, 
If a helper will hold the skin up for you, 
the plaster mixture can be poured in easily. 

Lay the fish on a board and shape it im- 
mediately before the plaster can set. Fill 
the head with the plaster mixture next and 
shape it properly. The fins are then fastened 
in position with pins, and the filled fish is 
left on the board to dry, a matter of seven 
to 10 days, after which it is affixed to the 


Natural coloring is restored to the mounted and dried fish with water colors, and a coat of varnish is 
then applied to the entire surface. Color restoration is necessary since mounting turns the fish white. 


mounting board or plaque with wood screws 
through the plaque into the plaster core 
Take careful note of the coloring of the 
fish before mounting, for the 
ture will turn the skin white 
the coloring will have to be restored 


plaster mix 
and 


as it dric 


can best be done with water colors, which 
will bring out the natural coloring if prop 
The job is then completed with a 


varnish over the entire fish 


erly used 
coat 
wood plaque to protect them fron 


to preserve the color 


After tanning, the skin is rinsed again, the cut 
sewed up, and the cavity filled with a mixture of 
ploster of Paris ond zonolite, « mica insulating 
material available at building supply deolers. 
Plaster and zonolite are used in helf ond half 
proporions. As soon at filling iz completed, 
the ith is Icid on a board and shaped, and the 
fins are held in position with pins, os above. 
until it hos dried. This takes cbout a week. 
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Exp at Michigan State College developed 
‘this huge oil burner to determine whether radiant 
heat would protect farm crops from frost damage. 


On one night, the experimental oil burner gove the 
results sketched abo It prevented frost within 
@ radius of 60° to 100’, os well os at o distont 
spot that sloped toward the unit. Although the ai 
temperature was 3! deg. F., the vegetation withi 
the heavily shaded orea dropped only to 37 de: 
216 SeteNee 


RADIANT ENERGY 
Nips Jack Frost 


E ERIMENTS conducted at Michigan 
State College hold a promise that fruit 
growers and truck farmers eventually may 
be able to use radiant heat to prevent frost 
damage. In the tests, a huge oil bumer and 
an electrical unit both were successfully em- 
ployed to direct radiant heat on the vegeta- 
tion and keep it above the frost point with- 
out using the air itself as the medium of heat 


reflectors with rod-type electric heating ele- 
ments placed 10’ above the ground and con- 
nected to a 440-volt A.C. line, the reflectors 
being shaped to distribute the infrared ra- 
diant energy over an area 40’ square. Even 
on the coldest night the apparatus was in 
gave effective frost protection. 

Because the cost of electrical energy 
would make this method impracticable for 
many growers, the Michigan experimenters 
also developed and are testing an oil-heated 
radiation unit. This consists of a large heater 
tube that operates at low red heat and cir- 
cular reflectors to direct the heat down 
against the crop. Kerosene is stored in three 

¢: anks. After further de- 
velopment, it is hoped that a single oil 
unit will protect an acre of crops. 


Infrared radiant energy from this experimental 
electrical unit also prevented frost from forming. 


Motorized Drum Gluing Machine Coats Work Swiftly and Evenly 


home 
duction of instrument cas 


-qt. stainles: 


ith 1%” cl 


sheet-brass. casing 


rkshop for the pro- 
he built this 
drum gluing machine to speed the job. 
teel glue tank is flanged 
so it can be set into a 6" by 8” by 1 
arance all 


around. The casing is lined with X” corru- 
gated asbestos paper. Two 
heaters connected in series are pl 
bottom. They are thermostatically regulated 
to maintain an even 160-deg. temperature. 
The drum, coffee tin with crimped 
strips soldered on, is driven at 24 r.p.m. by 
a fan motor geared through an old phono- 
aph mechanism. An adjustable space bar 
keeps an even film of glue on the drum. 
Work is applied in the direction of rotation. 
Between jobs the heater is disconnected and 
the glue allowed to harden. It can be 
brought to working temperature in an hour. 


Permanent Concrete Support Takes Sag Out of Old Garage Wall 


Sac in a garage wall traced to a rotten 
mudsill can be permanently repaired 
by replacing the old sill with a concrete 
foundation. At several points along the 
wall, jack the sinking studs with a hy- 
draulic or heavy screw jack. Wedge two- 
by-fours under the plate at each of the 
jacked-up points until the wall is level. 

Next dig a 2’ deep, 8” wide trench 
flush with the inside of the studs and 
running the length of the wall, Remove 
the sills and any old foundation posts; 
then build a form flush the outside 
of the studs. For the inside form use 6” 
boards braced 2” from the studs. About 
4” from the bottom of each stud, bore a 
hole for a short length of 
reinforeing 1” pipe. 

Pour concrete "level 
with the inside form, 
Tamp the concrete 
around the pipe inserts, 
and when it has set re- 
move the forms and 
braces from around the 
work.—ALEXANDER BURK. 
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FILL LEVEL WITH 
CONCRETE. TAMP 
‘AROUND PIPE 


OLD CONCRETE FLOOR 


NEW CONCRETE 
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By H. L. KETCHAM 


HEN an informal garden or 
requires terracing, concrete st 
necting the various levels are frequé 
formal to carry out the landseaping 
‘The set of stairs shown here has a charm 
unconventionality that is impossible to at- f 
tain with nt or bricks. Stringers and rise and run, AB and BC in F . 
risers are wood, and the treads are rock must first be measured so the number of 
dust, also known as quarry waste, laid 1” steps required can be determined, One way 
deep on dirt fill and sprinkled and tamped. — is to weight the end of a long board on the 
Redwood is by far the best stock for out- 
door use, but locust, red cedar, longleaf 


|. Any other stock should be treated 

according to local custom for best results. 
All wood used is 2” rough lumber. 

In laying out the stringe: 


head of the flight. Then raise the outboard 


rt 
10 ference 


ROCK DUST 


ANCHOR PIECE 
FIG 4 


standee 


end by hand until a carpenter's level shows 
it to be horizontal, and with a plumb bob 
at A locate and mark B. 

Choose for stringers lumber that is free 
from knots or with knots only in waste 
wood. Lay out one stringer with the aid of 
a carpenter's square, as shown in Fig. 2. 
Saw the ends to. shape and saw out the 
notches between risers and treads with the 
exception of that at end A. Then use this 
stringer as a template to lay out its mate. 

The width of the steps is a matter of 
choice, but from 30” to 40” between string- 
ers will be found practical. Cut the risers 
and anchor piece to size and spike them to 
the stringers, as in Fig. 3. It is good practice 
in building outdoor stairs to have the rise 
about 1” higher than called for. Then this 
extra 1” can be buried below the surface of 
the treads, and dirt will not come out from 
under the edge. 

Tack diagonals across the tops of the 


BUILDING OUTDOOR STAIRS 


‘The rule almost universally observed. tn 
stale building la that the height of two risers 
of ote treat et to Za fo 
id ie a honaonts 
‘the longer str 
“out of doors. outaie stairs 
iit. with “relatively” shor 


ir 4" risers, ‘abandon the iden of 

wae a ramp instead.” ; 
mitber of ‘treads and risers*for a'rise of 30" 
and run ‘of st 


oe 
Quire tisere of \§" ‘and treada ‘of 164/5" to 
Cover the two dimensions. But two of these 
plus a 16 475° tread would eaual 284/5". con: 
Siderably more ‘than the 24" to 25” check 
measurement. The alternative of six steps calls 


stringers to keep them from racking out of 
square. Set the assembly on the previously 
excavated slope, as indicated in Fig. 4, and 
level it up. If the ground is very loose, it 
may be necessary to set 2” by 4” or 4” by 
4” posts outside the stringers at the lower 
corners. In this event, be sure to spike the 
posts to the stringers before the postholes 
are filled. Painting is usually unnecessary, 
but if it is desired, the assembly should, of 
course, be painted before it is set in the 
ground. Since wear will be hard, only the 
best outdoor paint should be used. 

Backfill and tamp in the treads to within 
1” of the top level, and then fill to the top 
with rock dust (Fig. 5), sprinkle, and tamp. 
In use, the tread surface will sink somewhat, 
but it can be built up again easily, and after 
several such rebuildings little further trou- 
ble should be experienced. If bricks are 
used in the treads, save mortaring until they 
have finally settled. 


[SHIPSHAPE HOME) 


for 5° risers and 14° treads, totaling up to a 
Sheek, measurement of 24" If the tot 
‘were 0" instead of SI", treads of 15" could be 
Used Ana still conform tothe formula 
"The following table is kiven as a. means of 
quickly checking calculations: best results 
ate obtained by Keeping to these standards, 
Riser Tread Trice cueck, 
Py 
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SERRRIVERER PELE EEE: 


Be 


POPULAR SCIENCE MONTHLY SHOP DATA 


= ApRIL 
947 


ag 


(synthetic oil 


intergreen) 


CHEMISTRY 
Househo 


Simple tests in your own kitchen 
or home lab give you the low-down 
on what's in the common articles 


you use every day. 


By 
KENNETH M, SWEZEY 
e 
200 Science 


d Detective 


AVE you ever wondered if 

getting the ingredients you pai 
your packaged foods, cosmetics, 
cines? The cha 
at least, contain just what is claimed, for the 
Food and Drug Administration of the Fed- 


besides, no reputable maiul 
care to risk loss of good will for the sa 
unfair profit. 

How easy it is to de 
adulterations can be 


substitutes and 
shown with a few 


simple chemical tests. For your “suspect” 
samples, you can deliberately introduce 
foreign elements into several familiar house- 
hold and table items, and then proceed with 
your chemical detecting. 

A little methyl or “wood” alcohol, for in- 
stance, may be added to some bay rum, 
witch hazel, hair tonic, or toilet water for 
one experiment. Be careful not to use the 
adulterated liquid for any other purpose, 
however, for methyl alcohol is a dangerous 
poison and only ethyl alcohol is present in 
the legitimate products. Margarine mixed 
in butter, commercial glucose put in 
honey, and olive oil diluted with some 
cheaper oil will do for still other t 
Traces of arsenical and lead insecti- 
cides clinging to the skin of fruit can 
also be discovered if present, but in 
practice, of course, thorough washing 
removes these poisons. 

‘One quick, easy method of detect- 
ing the presence of methyl alcohol is 
to plunge a red-hot copper wire into a 
little of the suspected solution held in 
a test tube. If a considerable amount 
of methyl alcohol is present, formalde- 
hyde will be evolved. This gas can be 
readily recognized by its pungent, 
irritating odor 

Another method is to convert the 
methyl alcohol into methyl salicylate, 
which is synthetic “oil of wintergreen” 


One quick test for distinguishing butter from 
margarine is to heot a little of each in the 
bowl of a spoon over o small flame. 
will foam smoothly and copiously, while . . 


«+ morgori 
foam but little or not at all when subjected fo the some 
Butter 
ter in the spoon as hot grease does in a frying pan. 


and has ‘a familiar smell. Into about 5 ml. 
of the solution stir 5 grams of salicylic acid 
or a few crushed aspirin tablets (acetyl- 
salicylic acid) and add carefully while st 
ring 3 ml. of concentrated sulphuric acid, 
The sulphuric acid absorbs water formed 
during the reaction and acts as a catalyst 
Plug the mouth of the tube loosely with 
cotton and stand the tube in warm water 
for 10 or 15 minutes to give the odor a 
chance to rise. 

Methyl alcohol is a potent poison that can 
cause blindness or death. Be careful when 


Buttor ond margarine oct differently when melted in hot 
milk and then cooled. The former remoins emul: 
but margor 


rd, 


je separates and collects on the stirr 


or butter containing marg 


Instead, the heat will cause ji to smoke ond sput- 


Pare 


Vea7 221 


handling it because it may take effect not 
only through the mouth but also through 
the nose and skin. 

Butter can be distinguished from marga- 
tine by the way it reacts when heated. Put 
a little butter in a spoon, heat it over a small 
flame, and it will foam smoothly and copi- 
ously. Margarine or butter containing it 
will foam little or not at all and will sputter 
like hot grease. 

The two products also act differently 
when melted in hot milk and then cooled. 
Both become somewhat emulsified when 
stirred into the hot milk, but butter fat 
remains in that state when the milk is 
cooled, while margarine separates from the 
milk and collects as a lump or lumps on the 
stirrer. A small wooden paddle is best for 
the test. 

If commercial glucose is added to honey, 
an iodine test will disclose its presence. 
Dilute a small sample of the mixture with an 
equal amount of water and add a few drops 
of a solv Sion of 1 gram of iodine and 3 grams 
of potassium lide-in 50 ml. of water. 
When commercial glucose is contained in 
the mixture, the color will turn red or violet 
because of erythrodextrins (“red” dextrins) 
that are almost always found in the artifi- 
cially manufactured product. 

Corn, cottonseed, peanut, 


and other 


If commercial glucose is added to honey, it can be 
h a few drops of a solution of iod 

dide. Commercial glucose con- 
which turns red or violet. 


potos: 
tains erythrodextrin, 


EE HIVE 
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cheaper oils can be detected in olive oil by 
a simple color test with nitrie acid. Shake 
up 5 ml. of pure olive oil with an equal 
volume of concentrated nitric acid in a test 
tube—but be careful of the acid. After two 
minutes, allow the mixture to stand. The 
olive oil may darken, but it will remain 
yellow. Try the same experiment with olive 
oil containing another oil, and the mixture 
will turn brown or red. 

Although modern farmers and fruitgrowers 
use great care in removing the last traces of 
arsenical and lead insecticides from their 
products, occasionally a little of these poi- 
sonous metals may remain. That is one 
reason why housewives should wash vege- 
tables and fruit thoroughly before preparing 
or serving them. At any rate, it makes an 
interesting project in analysis to test for these 
poisons. As contamination would be chiefly 
on the surface, peelings are all that are 
needed for the tests. 

When testing for arsenic, all organic mat- 
ter that might interfere should first be de- 
stroyed by treatment with nitric and sul- 
phuric acids, The fumes given off during 
this process are poisonous and corrosive, so 
this preliminary part of the experiment must 
be performed either outdoors or under a 
chemical hood. Care should also be taken 
to prevent spattering of the hot acids on 


either your bare hands or your clothing. 

To about 10 grams of peelings in a porce- 
lain evaporating dish add 5 ml. of concen- 
trated nitric acid and then, carefully, 2 ml. 
of concentrated sulphuric acid. Heat cau- 
tiously to avoid foaming and spattering. 
Press the peelings under the solution with 
a glass rod and add nitric acid, a few drops 
at a time, until all the organic matter is 
destroyed. This occurs when the solution 
will not darken further after it has become 
clear and has given off copious white fumes 
of sulphur trioxide. Cool and add 8 ml. of 
water and 3 ml. of a saturated ammonium 
oxalate solution. Evaporate once more until 
sulphur trioxide fumes appear again. 

The residue may then be tested for arsenic 
in a homemade Gutzeit generator like the 
one shown in the photo at right below. This 
generator consists of a 250-ml. Erlenmeyer 
flask closed with a one-hole stopper into 
which the small tip of a conventional drying 
tube has been pushed. A small wad of glass 
wool is placed in the constricted end of the 
drying tube, and the remainder of the tube 
is loosely filled with crumpled filter paper 
moistened with a 10-percent solution of lead 
acetate to absorb hydrogen sulphide fumes 
that may be generated. Close the upper end 
of the drying tube with a one-hole stopper 
fitted with a 5” or 6” narrow glass tube. In 


nous lead can be detected easily by addin: 
solution of potassium chromate to a solution that 
contains it. A yellow precipitate is formed, 


this put a thin strip of filter paper freshly 
soaked in a concentrated solution of mer- 
curie chloride and dried. 

Place a few small pieces of arse 
zine in the bottom of the flask, add the solu- 
tion to be tested, and add also 10 ml. of 
concentrated hydrochloric acid. A few drops 
of a 10-percent solution of copper chloride 

will promote the reac 


ree 


To test fruits and vegetables for arsenic from sprays, first destroy the tion between the acid 
organic material by heating with nitric ond sulphurle acids, ox of left. NY spent a the — 
Put the jue in a Gutzeit generator with hydrochloric acid ond zinc, NC Zinc. Alter a hal 

The gos arsine, if formed, will discolor the paper in the top tube. hour, any arsenic pres- 


ent will react with the 
hydrochloric acid to 
form the gas arsine. 
This in turn will dis 
color the strip of 
curie chloride paper in 
the upper tube, chang- 
ing it from a pale yellow 
to a deep orange, de- 
pending on the amount 
of arsenic present. 

A test for lead, either 
from insecticide residue 
or from water pipes, i 
much simpler. Merel 
add a solution of po- 
tassium chromate or di- 
chromate to the solution 
being tested. The for- 
mation of a yellow pre 
cipitate of lead chro- 
mate will indicate the 
presence of lead. END 
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FOR EASIER 
FARMING 


PREFAB FARM BUILDINGS. To re 
duce the cost, several firms now are 
produci 
and structures in prefabricated form. 
Many already are in use in the West. 
workmen are seen piecing to- 

prefabricated corn erib 
on an Illinois farm, Looking more 
like a small airplane hangar than a 
stora 


various farm buildings 


building for grain, it has a 


city of 5,500 bushels of ear corn, 


2,700 bushels of small g 


ber-covered egg b 
ket has been devel- 
oped by the United 
States Rubber Com- 
pany to lessen the 


dur 


ng collection of 
The rubber is 
coated on light steel 
wire. The open con- 
struction faci 
cleaning of the b 


ALARM WARNS OF FIRE. Farmers can ob- 
tain quick warning of the outbreak of fire 
in any of their buildings by using a new 
electrically operated warning system man- 
ufactured by Lord-Taber Company, of Can- 
andaigua, N. Y. The standard equipment 
includes a control unit for installation in the 
farm home and 15 thermostats to be placed 
in various buildings. When fire causes a ASH TRAY ON TRACTOR. The possibility 
ise in temperature in any of the thermostat _ of cigarette butts setting a fire in your field: 
the control unit rings a bell, switches can be lessened by attaching the base of an 
red light, and designates the fire loca- old oil can to your tractor as an ash tray. A 
tion on a dial. In addition to warning of _ little sand placed in the can and moistened 
fires, the system may be used to give notice occasionally with a little water will put out 
of plant-killing drops in temperature. any live buttsRay Hanniso> 
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New Lightweight Tripod 


Kodak Turn-Tilt Tripod Head 
angles your shots 


Easier panning with your movie camera, a 


versatile a 


New smoothness in performar 


mum of adjustments. Fits y 
or Kodak Eye-Level Tripod. 


Optipod 
$1.50 plus 
tax 


Kodapod 
$2 plus 
tax 


... Makes your camera 
steady and light on its feet 
Kodak Eye- 


vel Tripod is light in weight, aie 
and built to last for ye 


iniature Enlarging Easel 
x3! album prints (with 
whi 


expertly 
rapid succession of record prints from which 
shots may be selected for further enlar 
sory support for still shots. With its white Tenito bese insert, there's no necd 
e with a mini to use photographic paper while focusing. Two 
r present tripod built-in bins hold your papers. It rests on the 
$13.25 plus tax. baseboard of your enlarger. $6 plus tax. 
These clamp-on “tripods” are 
convenient and steady 


Optipod (left) and Kodapod (right) are 
pocket-size and easy to carry—yet give 
you tripod steadiness. Optipod is felt- 
lined, fastens to chairs, tables, desks— 
Kodapod's teeth bite firmly into fences, 
tree branches, ete. 


Eastman Kodak Company 
Rochester 4, N. Y. 


nothing like fine tools to awaken thi 


to inspire him to use his 
You'll find it especially 


ir sure, Keon 
cute. and 
tizes make them the overall favorite 
in home and. industrial. workshops 
Equipped ‘with a well-rounded as- 
sortment, you can be sure of ha 
ing The’ right file for the job, 
Available through the | better 
hardware store f 


NICHOLSON FILE co. 
19 Acorn Street, Providence 1, Rel. 
gS 
Z0sAt 


"NICHOLSON 
BELES 10 were rover 
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| of every Federal. 


MODEL 151M 
-22 Caliber 


Tew! 


eo 
MOSSBERG AUTOMATIC 


Tops in beauty, mechanical perfection and value. 
Embodies many new features. Shoots 15 shots as 


fast as you can pall the trigger. Equipped with all 
‘Mossberg's finest sighting devices and many other 
Mossberg conveniences, oom 
Seeitatyour dealers. 


4 


Write for 
free catalog 
No soles at / 

factory | 


$30.90 


$31.70 west of 
the Rockies 


lossbe 


79704 St. John Stet * New Haven 5, Conn. 


IT'S EASY TO MAKE 
YOUR OWN “BLOW-UPS"” 


And grand fun too, with a 


Kistitouinvee Tie: 


“ENLARGING IS THRILLING” 


don herold’s wisdom-packed book 
tells you all you need to know. 
25c at Camera Stores, 


* Brooklyn 5, N. Y. 


A CHAMPION WITHOUT EQUAL Fs 


‘THE GRAND LITTLE MAN OF BILLIARDS 


w 
PPE 


FOR 43 YEARS 4 WORLD'S 

TITLEHOLDER! TRY TO MATCH 
THAT RECORD IN ANY, 
OTHER SPORT! 


HE Looks 


sma RPy 


LMLY AND 
CONFIDENTLY StORING 
A_SPECTACULAR 
‘SHOT... HE HAS, 
RUN MORE THAN. 
15 MILLION POINTS: 


[TRAVELLING CROSS-COUNTRY TO GIVE 
COUNTLESS EXHIBITIONS OF HIS SKILL. 
DURING THE WAR HOPPE TOURED USO CAMPS 
“OFTEN MAKING 8 10 IO APPEARANCES DAILY? 


look sHAR? 


Gillette ee eee ree A 
[NSF BLADES OR FAULTY SHAVING. 
Blue Blades METHODS. HE WANTS THE CLEANES 
=e MOST REFRESHNIG SHAVES 
with the sR?! edges 
ever honed! 

@ You /ook sharp for you enjoy the 
swellest shaves ever. You feel sharp 
because they're refreshing and give 
you a lift. You are sharp for you get 


fs 
far more shaves per blade and save Mm EST OVER ASS NETWORK.GILLETTE'S CAVALCADE OF 
money. Ask for Gillette Blue Blades. ‘SPORTS ALSO NES WORD SERIES A.D OTIER GASSES VOR YEAR'ROUND, 


Gillette Safety Razor Company, Boston 6, Mass. 
$ouy 227 


DOUBLE ECONOMY! 


“HULA 
DANCER 


Fools the 
Big Ones!” 


Writes C. W. “Duke” Mead, 
Memphis Angler 


“Dear Fred: 


“Have discovered it takes a Hula Dancer with your invisible bait casting 
leader to fool the big ones, especially in the colder months when they are down 
deep. I caught this 9-Ib. bass and several others from Storm Creek Lake near 
Helena, Ark. — which isn’t virgin waters. 

“I have used your Hawaiian Wigglers and Jitterbugs for years. They have 
proved their worth time and again on numerous fishing trips. Previous to this 
9-Ib. bass, the largest I had ever caught was a 614-Ib. largemouth on a No. 2 
Hawaiian Wiggler. If the boys want action and bass, I recommend that they 
try your lures.” —C. H. “Duke” Mead, Memphis, Tenn. 


Write for Free Catalog 


atl y Aecaae 
i His all 
Wi 


glers, Jitterbug, my 
mous Surface bait, and 
Hula Dancers. Copy free 
‘on request. 

Colored Movies Available 
We have 8 reels of colored movies taken of 
bass fishing in Canada, Michigan and Flor- 
ida. These are available without cost for 
showing to clubs. Advise what club and 
when you would like to use them. 


FRED ARBOGAST & CO., 1704 North St., Akron 3, Ohio 
208 Eeience 


Choice of 6 Colors 


LEAK PROOFS 


sealed against corrosion... 
sealed against power loss! 


7 } 


ONLY LEAK PROOFS 
GIvEvoUTHE "ADDED 4" 


Ray-O-Vac LEAK Proors keep your flashlight safe 
from corrosion—they’re insulated and sealed-in- 
steel to keep corrosive battery materials from 
damaging your flashlight. This same patented 
construction prevents loss of battery energy. 
LEAK PRoors stay fresh 'til you need them! For 
FREE helpful “Flashlight Service Guide” write 
Dept. PS-1, Ray-O-Vac Co., Madison 3, Wis. 


Sead ha 


AGAINST FLASHLIGHT DAMAGE 
If your flashlight is damaged by corrosion, leakage, or swelling 
of this battery, send it to us with the batteries and we will give 
you FREE a new comparable Rlashlight with batteries. 


BUY SPARES... THEY STAY FRESH? 


START WITH A. 
POWERFUL BATTERY 


co stan sorrom 


‘ADO STEEL TOP 


deo weatwot “E 


‘ADD STEEL JACKET g 


rinse wort 
RAY-O-VAC LEAK PROOF 


BETTER 4 WAYS 
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110 POWER TELESCOPE 


Explore the LAND, SEA ond HEAVENS 


‘with this super power precision built in- 
‘trument. 110 power astronomical eye- 
piece, 45 power terrestrial eyeplece. 
Rigidiy constructed alt-azimuth 

ipod over 5 feet high. Price 
complete with eyepleces 
‘and tripod 


Ca 
aimachromal 

1 ee 
es 


ide bard. conte cr 
$135 ag ee 


Bum tubing fn 
ished ‘in black 
alumilite ‘and 
‘chromium. plate. 
‘knurled ‘knob 
at the eyepiece 
Provides easy 
Jet accurate spi- 
ral-thread fo- 


$53.40 


Postoaid 


“omy S848 ne 


LABORATORY MICROSCOPE 
600 POWER $25.50 


3 Objectives—75X, 300X, 600X 
A. professional type microscope priced 
Within the reach of the amateur. FOr 
school, laboratory. physician. and stu- 

‘dent. Color’ corrected achromatle 

lenses, Professional size eyepiece and 

objective Interchangeable with a 

standard professional makes. Height 


14 inches. Weizht 54 Ibs. Stage 
xt. 2 wheel focussing. Body tilts 
Any angle. Microscope complete with 
3 objectives. prepared specimen alide, 
and 96 page book on microscopy. 
‘only $25.50. postpaid 


Immediate Delivery ‘Money Back Guarantee 


POPULAR 
230 Science 


IMMEDIATE 
DELIVERY! 


8in. BENCH SAW 


COMPLITE AS SHOWN 
TABLE SEGMENT_— short utr of tbl 


Vaertan, SHIPPING WELQKT—44" Ibs, 


AMERICAN MACHINE & TOOL CO., Ine 
DEPARTMENT 200 JOYERSFORD, PA. 


GAS TORCH 
The Modern Way of Soldering 


{deal for hard and soft soldering, Will heat 
quickly: solder Will fow freely and smoothly, 
No compressed air required, Nothing to pump, 
Self-adjusting, "Safe. Reonomical. Can be 
ised for annealing small parts and bending 
metal parts, Generates a heat of 1700" 

‘aimply connect to any tlluminat 
‘with a Fubber hove and operate, 
comes with Unree (3) tipa, Sa", 44". 34" blast), 


‘The Tornado Gas Torch No. 119, complete with three 


oF money order—post ps 
Robco Corporation, 204 E. 44th Street, New York 17, N.Y. 


Acta! San Pag 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions, 
Sillment sealed. Si insulator. Alloy needlepoint 
‘ectrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY © TOLEDO 1,OHIO 


Dependable 


Outstanding example of the dependa- 
bility of Champions is the recent world’s * 
record, non-stop, non-refueled flight of 
the Navy Airship XM-I, Champion 
equipped engines kept her in sustained 
flight for over 170 hours, a record for 
any type of aircraft. Such dependability 
is inherent in every Champion Spark Plug ‘ 
for every engine and operating condition. 
Champion Spark Plug Company, Toledo 1, Ohi. 


FOLLOW THE EXPERTS — 


DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 
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For Plenty of Light on every fishing, hunting and camp- 
ing trip, take along a Coleman Floodlight Lantern. 
It floodlights your whole camp with light so bright 
you can read a newspaper 50 feet away. Instant light- 
ing. Storm proof. Safety sealed fount can’t spill fuel. 
Gives 40 hours of floodlight service per gallon of 
fuel. Pyrex glass globe protects mant 
Lights Up the Whole Coleman Floodlight Lanterns 
are used and d as guides and sportsmen as the 
See a free demonstration at 


Su Angeles 54, calif; Honolulu, T. Fy Toron 


FLOODLIGHT 
Coleman Barat 


7 — > _ = 
Folding CAMP STOVE POCK 
IA fesceite cigars 3 ths.—8%s in. high—Take it anywhere 
forquickly andeasily The handiest little sport stove 
cooking big meals. you ever saw; for cooking, heat- 
Cooks like city gas. ing drinks, boiling water. ‘Burns 
Carries like a suit” any kind of gasoline; white or 
case. Two burners. leaded. Aluminum case makes 2 
Instant lighting. See cooking utensils. Get one from 
Mie at your Coleman | your dealer. Ask him to demon- 
Y dealer's now. strate it for you. ‘ 
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A full day’s hunting on one loading with 


Marlin’s dependable tubular magazine .22 


© Shooting efficiency, with the least fuss and 
bother, is what you get in the 81-DL. Tubular 
magazine holds a load for a full day's hunting 
of small game, And this man-sized Marlin is 
light enough to carry all day without tiring. 
CHECK THESE SPECIFICATIONS 
—FOR VALUE AND FOR SPORT! 


One-piece buttstock, with fluted comb and semi- 
beavertail forearm. 


Quick-release trigger; self-cocking action; side ejec- 
tion; On and Off safety. 

24” tapered blued steel barrel; Ballard type rifling; 
crowned muzzle, 

Unique, patented feeding mechanism; magazine 
capacity 25 -.22 short, 18 long rifle cartridges. 
Shoots .22 short, long and long rifle—regular and 
high speed—without adjustment. 

Removable, plated bolt assembly; flush takedown 
screw. 


Equipped with peep sight, ramp front sight and 
hood; sling strap swivels. Also available with opea 
rear sights, bead front sights, no swivels. 


Outstanding for rugged construction, reliability and 


Marlin 81- DL 


25-Shot Tubular Magazin 


$25.55. Price Slightly Higher West of the Rockies. 


Unbeatable for | pests and vermin...owls, 
rats, hawks and crows, the 81-DL carries 
up to 25 shots. 


‘Marlin’s 81-DL is a sure getter of wood- 
chuck, raccoons, rabbits and other fur- 
bearing small game. 


<i % 
bie “a ya 


Finely balanced for pliskingand: general 
target work, the 81-DL is also an ideal 
“learning gun?” 

‘SEE THE MARLIN 81-DL AT YOUR DEALER'S TODAY. 


THE MARLIN FIREARMS CO., NEW HAVEN, CONN.® Fine Guns Since 1870 
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BRIGHT 


BATTERIES 


GIVE MORE 
BRIGHT LIGHT 
LONGER 
FOR YOUR 10f 


HERE IS PROOF! BASED ON TESTS CONDUCTED 
UNDER GOVERNMENT STANDARDS 


TWEE LEADING 
BRANDS TESTED 


wont stan | warren A | BATTERY 


Shut out dirt and dust! Press pliable 
Mortite around windows, doors, base- 
boards, etc, It’s done in a jiffy. Keeps 
out ants, ‘insects; fine for calking, 
stops rattles; the ideal weather- 
stripping. Roll covers about 80 ft. 

idwe., Paint, Dept. Stores, 
Lumberyards. 


$1.25 "2 
WRITE FOR FREE BOOKLET. 
J. W. MORTELL CO., 534 Burch St., Kankak 


of fine 


VERY 
BRIGHT 
LIGHT 


Good 
LchT 


FAIR 
LIGHT 
Each column adds up to 10 cents, but BRIGHT STAR 

the field with 70% VERY BRIGHT LIGHT. 
And 1 right Star batteries give 


150% of the Light indosral Test requirements as 
specified by the U, 5. Gov't Bureau of Standards. 


asaand there are more 
BRIGHT STAR FLASHLIGHTS 
sold than any other make. 
they, too, have been 


best since 1909! 


BRIGHT STAR BATTERY CO. 
CLIFTON, N. J 
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: CROSMAN Sitar RIFLE 


cap) Mott Amazing Gun Ever Invente 
Target and Small Game Shooting 

The idea ile or yeor round shooting indoors 

‘ut Shows low-cost SUPER PLS without re, 

‘odor or reco. Requires no daring. 


Adjstoble pow 
Borel for acewrecy. 
fond -22 caliber mod 
erINC. _ Write for information 
ROCHESTER 7, N. ¥. 


New Profits 
Cats new teeth in 
50 seconds! Any 
ize tooth 4 t0 16 
points, Old teeth 
fall off as chips. 
‘Simple to operate, 
A perfect Job. 


= 


Immediate Delivery 


BURR MFG. COMPAN 


ico Blvd, 
34, C 


8931-C Ver 
Lot Angel 


Frequency-Modulation radio reception is virtually free from natural static 


coven thunderstorms do not interrupt. 


FM Radio-another world in listening pleasure! 


It’s as though the orchestra were 
right in the room with you—and the 
room suspended in the silence of 
space. When you listen to music 


‘over RCA Victor FM, you hear FM 
at its finest. 
Natural static interference ordi- 


you hear only the lifelike music 
Moreover, you enjoy the same p 
fect reception day or night. 


‘The vast experience, research and 
skills at RCA Laboratories, such 
aided in the development of RCA 


Victor FM, are constantly applied 
to all RC s, s0 each one is 


And when you buy anything bear- 
ing the RCA or RCA Victor name— 
a radio (standard or FM, or both), 
ion receiver, rola radio- 
phonograph, a phonograph record or 
a radio tube, you know you are get- 
ting one of the finest science has yet 
acl “Victrola” T. M, Reg. U.S, Pot. OF 


Radio Corporation of America, RCA 
Building, Radio City, New York 
to The KCA Victor Show, Sundays, 
P.M. Eastern Standard Time, over the 
NBC Network. 


Vietor 
the new Crest- 
-phonographs. 


dealer to show yo 
wood Vietrola ra 


RADIO CORPORATION of AMERICA 
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helps you 
SUCCEED 


The HOBART “Bu 


where, 


Hobarts Weld Better thats because 


HOBART BROTHERS COMPANY: 


BOX P-A71, TROY, OMIO. “One of the 


World's Largest Builders of Ave Welder 


Ye 


All-Purpose 
Attachments 


Harrow, Snow Plow 


You simply guide the BREADY Gar- 
den Tractor through the toughest 
gardening jobs. BREADY’s big 1! 

H.P. motor plus patented “front-hitch’ 

gives power and traction to spare. 
Attachments hitched on in a jiffy. 
Turns “on a dime,” Uses only 1 
gallon of gas in 5 hours. 


» Write for free folder. 


GARDEN TRACTOR SALES CO. 
BOX No. 213 SOLON, OHIO 


Practical Shop Training 
in AIR CONDITIONING 


Domestic © Commercial @ Industrial 
REFRIGERATION 
tenance Installation 
Write for Details 
COMMERCIAL 
TRADES INSTITUTE 
202 Se. 20th St., Birmingham, Ala, 


«+ «Train n the Magie Cty of the Souths « 


Training 


5 POWER 


Spy Glass 


AND CASE 


25 
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Mae sure you have the right spark 
plug for the type of driving you give 
your car. Your Auto-Lite Spark 
Plug Dealer can tell you when 
plugs are lazy or faulty and 
when plugs of a different heat 
“range* will give better results. 
Let your friendly neighborhood 
Auto-Lite Spark Plug Dealer give you 
a complete Auto-Lite “Plug-Chek” regu- 
larly, at least once every 5,000 miles. 


© he longer firing 
tip of this plug dis- 
ipates heat slowly 
ond operotes oF 
© relatively bioh 
emperature. StOP” 
ond-9° 
cond slow 


ara 
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“Say; he exclaims, ‘this 


GRIZZLY brake 2m 


lining still stops = 
on a dime!” 


“Naturally,” I grin, “but is thar all you 
can say for my reline job?" 

“No,” he adds quickly, "through all these 
months I've found that just easy pressure on 
my brake pedal brings smooth, quick stops 
Ann mentions that a lot.” 

“That,” I emphasize, “is what we call « 
‘soft’ pedal —it’s a major feature of Grizzly 
Brake Lining! Sure, you get extra long life 
and hardly ever need an adjustment, but on top 
of that, you also get smooth, sure stops with 
that 'soft’ pedal. Thac’s what makes Grizzly the 
safe lining for both men and women. ‘Big Foot 
or ‘Little Foot’ —driving is easier for both.” 

“You're right," he agrees. “The wife and 
I will back you up on that!” 


‘. BIG eid 


Grizzly Brak 


new. METAL BRAKE 


porTasle 


BENDS-FORMS ANGLES 


) Quickly Fastens to 
Any Work Bench 


~ "20's 


G&S MACHINE SHOP 
8700 GRINNELL 
DETROIT 13, MICHIGAN 


easroure COMPANY, 


‘DEALERS write for lite 


PREPAID 


Parton rings are designed to “take” 
the wear... to protect your engine. 
When they wear out they waste oil, 
cause loss of power and lead to ex- 
cessive cylinder wear. Fortunately, 
piston rings can be replaced—again 
and again—renewing engine protec- 
tion—restoring engine performance. 

So, when your car first begins to 
smoke, waste oil, or lose power, in- 
stall Hastings Piston Rings at once. 
They stop oil-pumping, check cylin- 
der wear, restore performance. It's 
the best money you can spend on 
your car. 


HASTINGS MANUFACTURING COMPANY 
Hastings, Michi Hastings Lid., Toronto 


LISTEN TO: "I DEAL IN CRIME” 
‘SATURDAY NIGHTS « ABC 


HASTINGS 


STEEL-VENT PISTON RINGS 
TOUGH on oil-pumping 
GENTLE on Cylinder Walls 


ot BUT ON SO ge, 
or eZ 
Zz 


DRILL 
PRESSES 


industrial Precision 
for Your Home Shop 


From its finely balanced pulleys to its 
solid, heavy base an Atlas drill press is 
built tor give you absolute rigidity, smooth- 
ness, and lasting accuracy. It’s the kind of 
a tool you'll enjoy working with every 
minute — quality through and through. 

Important features are the extra size and 
weight of the grey iron castings for base, 
table, and head, and column. ‘The table is 
accurately ground, tilts 90° right or left. 
Power is transmitted by the exclusive Atlas 
“floating drive” spindle design — with deep- 
grooved ball bearings—that keep the pre- 
cision-ground spindle solidly and accurately 
aligned for ma n_ smoothness. 

‘Three sizes are available: 15-inch floor 
‘or bench type. and 12," bench type. Get 
all the facts about these drills that will give 
you a lifetime of industrial precision on your 


pgm eel egies 
rx distributor to show them to you, 
25 YE 
‘= ATLAS PRESS CO. 
et 455 N. PITCHER ST. 
WD KALAMAZOO 13, MICHIGAN 


& oT 


Milling Machines Shapers Dail Presses 


wee ta 


| 
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Easily and 
Quickly 
Installed 


(tn an un-han 
tan - ae 


Shera 


+++ but here is something that even an 
ali-chumbs guy like me can use to plug 
holes and cracks around the house. 


Reardon's Water Putty —a powder 
you mix with water as needed. No 
waste, no caking in the can. Dries 
hard and can be painted over. Does 
not shrink or loosen. Good for re- 
seating screws, repairing furniture. 
Works on wood, metal, plaster, tile. 
Good, good, good! 


Get a can at your hardware, 
Paintssarleey 07 department sore. 25€ Ub Can 


REARDON’S 


WATER PUTTY 


Four Interchangeable Tips 


+ Replaceable Heating 


Element 


THE PERFECT BALANCE— 
PISTOL GRIP—SOLDERING GUN 
THAT WEIGHS 


ONLY 6 OUNCES! 


nothing le ike the Flesh FC-110—< 
100-watt iron with 5/16” tip for direct opero- 
Hon tom 110 VAC or DC line, Heels up fe 60 
seconde The acturel wid postion, parte! bb 
face, cool pistol grip ‘and fig weigh! mate 
Fiosh your best buy. Four interchangeable. tipe 
for general ily fervice. REPLACEABLE. HEAT. 
ING ELEMENT=o" feature the! prolongs. lite of 
fool end oxsees valaisrepled sevions 

PRICE $9.95. Ask your dealer for a Flash FC- 
TIO, or send coopster | 

0_shipped, pope 
Taxes omuups 6. 
preys 


fo_ you. 


Floth FOTO 


Clean rust out of your radiator with 


DU PONT Cooling System CLEANSER 


Drain out your anti-freeze, and clean out winter’s accu- 
mulation of scum, scale, and rust. Neglect now may mean 
trouble and costly repairs later. Just pour a can of 
DU PONT COOLING SYSTEM CLEANSER into your 
radiator, run the engine 30 minutes or more, and drain, 


It dissolves rust—cleans thoroughly—improves engine 
performance. It’s safe, sure, and easy to use. 


Keep out rust with 


DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. It prevents rust forming, and 
keeps out acid, too. 


Avoid radiator leaks with 


DU PONT Cooling System SEALE 


Stop leaks quickly and securely—and make the cooling 
system LEAKPROOF—by pouring in DU PONT COOLING 
SYSTEM SEALER. It will not clog the radiator. 


BETTER THINGS FOR BETTER LIVING 
ee +++ THROUGH CHEMISTRY 
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THE BRUSH WITH 
THE STEEL BACK 


Speed Sweep brushes are replacing 
old style brushes in thousands of 
factories, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 


Milwaukee Dustless Brush Co, 
$30 "North. 22nd. Str 
Milwaukee 3, Wis, 


Please send. me complete information about 
Speed Sweep brushes. 


Name. 
Address 
en 
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A WHOLE SHOP 
| All OF TOUS 
(N ONE! 


| 
Use it for eri 


‘COMPLETE WITH 36 ACCESSORIES, 
WW FITTED STEEL CASE 


Wood, Meret poSlZ3 Yel, 


Works 


CASCO ELECTRI- CRAFT TOOL KIT 


CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN, 


REDD tee carer 


for “a million thin, 

| Top i in quality for 37 years. Uses un- 

limited . . . sticks and mends perma- 

nently. Waterproof . . . quick drying. 

Keep a tube on hand always. Extra 

ity ... extra strength. Ready to use. 

| LOOK! Get acquainted with Ambroid 

quality. At your dealers or send 25¢ for 

Dig 2-o; tube postpaid (US.A. ORE 

only). Money back guarantee. 

AMBROID CO. 


‘207 Franklin St., Boston 10, Mass. 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

c 


DEALERS _WANTED 


SANDEE MUFFLER CO. 


7523 5. WESTERN AVE, LOS ANGELES 44, CALIF. 


THAT cusyrony FEELING LASTS LONGER WITH MARFaK:y 


It’s a grand feeling to snap good pictures of friends or family 
with a flash ... the same grand feeling you get from your 
smooth riding, Marfak lubricated car. 


Marfak is scientifically designed to cling to bearing surfaces, 
resist wash-out, jar-out and squeeze-out and stick to the job 
a thousand miles and more. See your Texaco Man today, and 
say: “Marfak, please!” 


THE TEXAS COMPANY 


Tune in: TEXACO STAR THEATRE every Sunday night. See newspapers for 
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Youll Save Money 
and Oil! 


‘When your service station 
makes this Free AC Oil Test 
and the AC Test Pad shows 


YOU TELL THE 
SERVICE MAN TO 
PUT IN THIS 


@ on Pur In THIS 


Dirty oil wastes gaso- 
ine, as well as oil, and 
clogs vital oil slots in 
the piston rings. Then, 
carbon forms faster, 
valves gum, power is 
lost. Overhaul expense 
soon follows. So, get the 
FREE AC Oil Test, regu- 
Jarly, wherever you see 
the yellow - and - black 
official AC Sign. Keep your oil clean with AC 
replacement Elements and AC Oil Filters. 


‘AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 
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oRE 
feoFits 


with 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from $.inch 
Edger to 36nch. Power, Mower in ten to twenty 
minutes witha MODERN LAWN MOWER SHAR! 
INER because dismantling is unnecessary — neither 
handle, roller, wheels nor. motor need be removed 
+ the MODERN 
ER eliminates all hand fling: it precision 
nds of both left or right reel 
brackets for 


when sharpening any mower. 
SHARPEN 


sharpe EX 
today! Price $241.0 (less motor) f.0,b. Pasadena 
(ior 4 HLP, single phase motor recommended.) 


WOODWORKERS . 


constantine MASTER M. 


CONSTRUCTION KIT 

EASY TO ASSEMBLE 

FUN-—EDUCATIONAL 
IDEAL GIFT 


SEND ciiseroMonty on 
CASH (at your own risk) to 
[THE HAYDN CHEMICAL CO., Dept. A2, Box 27, Kenmore 17, N.Y. 


byimodels. W. 


watts in 
oleages and 


Be vee to 
atts, 118 and. 280 
R 


Write for Folder 
D.W. ONAN & SONS INC. 


1850 Reyelsten Ave., Minneapolis 5, Minn. 


A complete line . 


« engineered for performance 


Pliers are basic tools in an extremely wide and 
varied range of operations. The right pliers for 
the job can make a tremendous difference in speed 
and workmanship. The Snap-on pliers illustrated 
are typical of the many types of Vacuum Grip 
pliers... . each type job-engineered for peak per- 
formance on the work for which it is designed, 
Snap-on builds Vacuum Grip pliers in a modern 
plant devoted exclusively to the production of 
the finest, most efficient pliers that can be pro- 
duced, Vacuum Grip pliers are hammer forged 


from special high carbon chrome-silico- man; 
alloy cool steel, hardened and tempered through and 
b. Light in weight, perfectly balanced, 
Smooth, easy riding joints, sharp, deeply milled 
teeth, Ha y aligned cutters. Spring- 
tempered, non-slip handles. 


A famed name in Snap-on's complete line of tools 
for production and service, Vacuum Grip pliers are 
available through Snap-on’s nationwide direct-to- 
user tool service, Write for free catalog. 

SNAP-ON TOOLS CORPORATION 
8060-D 28th AVENUE KENOSHA, WISCONSIN 
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HOW TO MAKE ANY CAR 
START QUICKER—RUN BETTER 


@ Eliminating the leakage around intoke volve guides 
combustion, The careful 


jolve stems. Its soft tension 
fe action, Thi off your 
¢, put in Burd Valve Pocking get a lot of 
ction for just @ few extra dollars. Mail the coupon 
for two FREE booklets described below. 


BURD PISTON RING CO. 
© Rockford, tt, 


aa E 
i clude FREE scopy IE? 
[2 08" "Sercamon's Tandy Hondbock see] 5 
Nome rAy 
W peaross <a 8 
Vy ote RY 
. 
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N EW MIDGET ELECTRIC 


WITH THE GLUE THAT 
MANUFACTURERS USE 


REPAIR 


FURNITURE 
a 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 
Makes joints stronger than the wood 
itself. No mixing — No heating — No 
int odor — No chilled 


unple 


HE FRAN 
AT YOUR HARDWARE DEALER 


GtwE co, coLuMeUs 15, OMI0 


Ont Weg 


7 ia] 
= = sa > 
= 5: = - 


“A book of ideas 
to bring you 
greater homecraft 
happiness! 


If, 


New Delta* book... "21 Home Workshop 
Floor Plans,” helps you plan a hobby room 
hat’s fun to work i 


Look at all the 
helpful 
information 
you get: 


Tear out coupon 
and mail today! 


ENGINE! & , 

a 
Prevent overheating theWUIL wag! 
Burned out bearings, warped valves, blown 
gaskets, frozen rings—this, so often, is the toll 
of overheating! But cooling system trouble 
won't trouble you, if you use WHIZ cooling 
system chemicals. 

Among the many WHIZ favorites are these 
popular cooling system products: KLEEN 
FLUSH to clean out the rust, scale, corrosion, 
and sludge that clog the system and cause 
overheating...COMMANDORUSTPREVENTIVEtO 
guard against the formation of new deposits 
and to lubricate sealed water pumps ... 
INSTANT SEALER to quickly stop all leaks. 

Keep your car, truck, or tractor out of trouble! 
Have your cooling system serviced the WHIZ, 
way now! You'll find WHIZ products at your 
service station, garage, or implement dealer 
—in fact, wherever auto- 
motive products are sold. 
R. M. Hollingshead Corp 
Camden, N. J; Toronto, Can. 


een-Fiush 


hes srs 
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Back after 5 years! 

le and When" shows South Bend and Oreno 
items. Color pictures of fishes. Casting instruc 
tions. Staries by famous writers, Every fisher- 
man needs a copy. Sext free! A postal gets it! 


FAMOUS BASS-ORENO No. 973 


NEW DRAWING DEVICE 


ea 


iB 


i \ 


ENTERPRISES, Dept. 10D, North Hollywood, Calif. 


GARDEN TRACTORS 
Fa SHAW mee 
Get FREE FOLDER NOW! 
SHAW MFG. CO. 
Rin 


A Lifetime-Tool 
at Low Cost 


The “YAGER” grncms 


~-THE-KNEISLEY ELECTRIC COMPANY 


495 S. St. Clair St. Dept. 47-8 ‘Toledo 3, Ohio 


HARLEY- 
DAVIDSON 


No wonder motorcycling is the fa- 
vorite sport of so many fun-loving, 
vigorous, red-blooded young men 
and women! There’s a thrill to rid- 
ing a new 1947 Harley-Davidson 
that beats anything else on wheels. 
Owners have grand times — they 
belong to clubs—make new friends 
— compete in endurance runs, race 
meets and hillelimbs, They get out 
on the open road and tour the 
country — even tour other lands. 
Don’t merely wish for good times 
— when you can roll up so many 
pleasure-filled miles on your own 
Harley-Davidson! Get set for the 
happiest evenings, weekends and 
vacations of your life — see your 
Harley-Davidson dealer NOW — 


and mail the f 


coupon today, 


HARLEY-DAVIDSON MOTOR CO. 
in 


ApRiL 
tea7 249 


What's Missing in this Picture? 


You, too, can get everything with 


MERCURY II 


Ws a Yurversar 


Shoot everything with Mercury It —candid, split- 
second action, portrait, still-life — and you get every- 
thing with a maximum of ease 


COLOR! The only minicamera especially designed for 
color, gets pictures as fresh and vivid as new paint. 
ACTION! Lightning-like shutter freezes rapid action. 


LOOK-ALIVE DEPTH! Three-dimensional depth of 
focus guarantees clear focus even when you misjudge 
distances up to 50%; 


FUSSPROOF SIMPLICITY! Extreme ease-of-operation 
leaves you free to concentrate on your subject. 


FILM ECONOMY! Shoots more pictures—36 exposures 
on a standard 20-exposure cartridge. 


See the Mercury I at your dealer's today! 
Shoot Pictures like the “Pros” with Mercury Il 


Versa [ameea [orrorao 


NEW YORK cHicaco Hourwoop 
Manufacturers of Cinémaster and Mercury Cameras 
and other Photographic Equipment 
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| Sif you, are interested ‘in 


DRONE 


GOLD CROWN 


297 
cu. in. © 
DISPL. § 


brie 
TRAILER AXLES, HITCHES, AND PARTS 


 axien. bitchen, and other tr 


| arts: contact us. promptiy 


Write for froe literoture 
HAMMER BLOW TOOL COMPANY, Dept. 0-20, WAUSAU, WIS. 


HOLD-E-ZEE 
phutomatic Chip 
SCREWDRIVERS 


‘screws in unhandy 
“At leading declers 


= CONVENIENCE UNEQUALED 


new. + + for wood, Haalesten, 


NO. 77 X-ACTO 
WOODCARVING SET 


Contains: 6 different chisel and gouge blades, scal- 


Flat, “U" and ; 
4 assorted regular X-acto blades. 
2 3-inch blades. 
1 specially designed X-acto handle. 
Gouge and chisel blades are designed with archi- 
tectural rib, for rigidity and control in cutting. 
At hobby, hardware and gift shops. Only $3.00 
Other X-acto Knir & Tools, 25¢ to $45.00 
X-ACTO CRESCENT 


440 Fourth Ave,, New York 16, N. ¥ 
In Canada: Handicraft Tools, Ltd., Hermant Bldg., Toronto 


Your favorite Wolverine Outboard Boat 


ine’ Boa! 
pleasure 


WAGEMAKER COMPANY 
Derr, 26 GRAND RAPIDS, MICH. 


ALLIED’S NEW 
RADIO CATALOG 


SEND FOR IT 
NOW 


FOR 
EVERYTHING 
IN RADIO! 


— 


164 Value-Packed Pages 


Send for your FREE 
most compli 
Everything i 


Features the 


Experimenters. 
world’s largest and most complete 
stocks of radio and electronic sup- 


equipment at low- 
the speedy service 
and expert help you want from 
ALLIED—Radio’s Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


Geteverything for every radio use: 
New 1947 home model radios, 
phono-radios, recorders, commu: 
nications receivers, Ham kits, and. 
gear, code apparatus, radio parts, 
tubes, tools, test instruments, pub: 
lic address equipment, low-cost 
easy-to-build radio kits, diagrams 
and matched parts lists, largest se- 
ection of instructive radio books 
all at lowest prices! 


AMATEUR GEAR 


a, 


SOUND SYSTEMS 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-DD-7 
7, Mlinois 


(Rush new FREE 1947 Catalog 


Name... 


Address... 
Gity.. 
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DEMAND 


THE GREAT NEW NC-173 


Now you can enjoy the radio that wos built to 
suit the world’s most exacting radio fans—the 
‘amateurs who run their own stations. The new 
National NC-173 is the product of hundreds of 
their suggestions, plus five years of intensive 
Turn its dials and the world comes 
in...with marvelous clarity, pin-point sen- 
sitivity. Yet its cost is surprisingly moderate. 


© 13-tube superheterodyne circuit. 


© Standard and short-wave bands, 340 
te 31,000, 48,000 te 36,000 KC. 
(Includes emateur bands.) 


© AM recoption, phone and code. 
© Ac-powered. Can also be operated 
for 


on battery for pertable or emergency 
use — 110/120 or 220/240 volts, 
50/60 cycle, 


© Distinctive streamlined styling. 


Write for nome of your nearest deoler today. 


6: NATIONAL 


MALDEN. MASS: COMPANY, INCORPORATED 


TIMCTIVEMAMEIN RADIO COMMUNICATIONS 
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An Easier, Quicker Way to 
CUT GRASS and WEEDS 


“AC 4: 
rintin \\ "Sas ceat 


lustrations, descrip- 
mpt’ delivery 
in this Book, 


at cost of printing —50¢ 
today 


USEYOUR™BENCH™SA 


FOR JOINTING & CUTTING MOULDINGS Pk eaR 


STOP THIS 
WASTE WITH THE, 
OMALLEY SN 


SEZ THE PLUMBEI 


FIR IT YOURSELF! 


[ust get an O’MALLEY 
directions 


Stop there high water Wil 
FAUCE iR SET 


on the size you req 
EDWARD O'MALLEY VALVE CO. — CHICAGO 19 


O'MALLEY FAUCET REPAIR SET 


REWORKS MFG. CO., INC., DEPT. 245 


PLIERS FOR 
EVERY NEED 


Ask Your Dealer 


UTICA DROP FORGE & TOOL COR! 
UTICA 4, NEW YORK 


| TALLEST 


arity come 7 in 


ELEVATORS 


TRADE mS neti 
HEIGHT-INCREASI 
myoUR PERSONAL PEE TAT 
+ TRADE MARK OF STONE-TARLOW CO 


Why be satisfied with the “short 
Sp end’ of things when it's so easy 
to enjoy all the advantages 

that come from being taller. 

And you can be almost 

18 Inches TALLER the int- 

stant you step into a 

pair of “ELEVATORS”. 


Write for Secretly, too, for the 
FREE BOOKLET heels are no higher. 

r aes Se eases 1 

it Plea “send me Free Booklet 1 

| ‘same of nearex dealer. I 

| Name 1 

‘Piease Print) 
I Address i 


The Original and Genuine 


ELEVATORS 
Co. 
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A GALLON OF GAS 


Think of ic—a six-mile ride for just one 
ceat! With a WHIZZER Motor oa your 
bike, you'll enjoy America's thriftiest power 
transportation, 214 rugged horsepower . 
modern 4-cycie design. . 

35 miles an hour. « 

for trouble-free 

loon tire bike. 


speeds up eg 


RIDE ONE 
AND You'L 
BUY ONE! 


Whiztor Mi 
1 lee $98, 


ave. Sed. one WOLTER Matar 


oly is Ges, cach bast 


m oz. No. 
$1.35 each. 


P & K INCORPORATED 


3454 Archer Avenue * 8, Mlineis 


TESTED “© PROVED LURES “ FISHING ACCESSORIES| 
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De a Getter Job 


WITH ONE OF THESE 


EMPIRE LEVELS 


| EMPIRE TORPEDO LEVEL 


jem ss 


‘Only 3 or, wot, 


oO do 
ALUMINUM LEVEL — No. 15 
Cost ond Mochined, 2 Beoutitel Tool, with 
| Sevebto: Lave! ond 
iin 2 rom, 


tented, Re- 


2 2 AS* Vials, 18% enon $8.00 


36.00 28”, 37:00 
‘Order EMPIRE LEVELS Irom your local dealer. 
fer Tireratu 


, Tool, Die and Pattern Mak- 
‘Gerstner High 


LECTROPLATING 


Highly Paid, Uncrowded, Interesting Business, Part 
or Full Time, Common School Education Sufficient, 
Gold, Sliver, Nickel, Chromium, ete, Money Making 
Secrets, Processes. Send postcard for FREE Blectro- 
plating Booklet and proof. PLATER HYDE, Dept. 5, P.O. 
Box 176, National City, California. 


HULL avTomosite compass 


y A travel companion 
AME that shows dirvo- 
> bi tions anywhere, any 
MF time. Write for cir- 
cular. At your deal- 

Price $3.95. 


WLL MFG. CO, P. 0, Box 246-E2, Warren, Ohio 
No More Bother Solving Problems 


100,000 problems solved instantly. Greatest mathematical 
aia"“aince ‘the invention ‘of. the alide-rule, Detalls. free. 


COLUMBIA GRAPHS, Columbia 6, Connecticut 


Now She Shops _ 
Cash And Carry 


Without Painful Backache 

Many sufferers relieve nagging backache quickly, once 
they" discover that the real cause of their trouble may 
be tired kidneys. 
‘The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. ‘They help most 
People pass about 3 pints a da 

‘When disorder of ‘kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic pains, leg ‘pains, loss of 


energy, getting up nights, swelling, puffiness under the 
Gres, headaches and dizziness 
‘Don't wait! Ask your druggist for Doan’ tim= 


ulant diuretic, used succesfully by millions for over 60 
years. Doan’s give happy relief and will help the 16 miles 
of kidney tubes flush out poisonous waste from your 
Blood: Get Doan's Pills. 


Keep Brushes like New 


At Paint, Hardware, Dept., and 
Patent Cereals Co. 


PAINTERS’ 
STRIPING TOOL 


dou own expr sing nt 
ode 


Write 
Today! 


Repair Storm Windows 
and Screens with 
PLASTIC 


When making new screens, or replac- 
ingold rusted screen, apply thin layer of 
PLASTIC WOOD around frame after 
tacking down screen. This gives greater 
strength to the frame. PLASTIC 
WOOD can be easily shaped to match 
broken molding. Valuable in replacing 
rotted wood in storm windows. 


. . dozens of other uses 
FOR FILLING ... FOR REPAIRING «44 


fone 
@ PLASTIC WOOD SOLVENT is in- 
dispensable to the home workshop hob- 
byist for controlling the consistency 
of Plastic Wood and removing dried 
Plastic Wood from hands and tools. 


T.M. Reg. U.S. Pot. Off, 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 
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FINEST BLADES 


MONEYCAN Buy 
OR YOUR MONEY BACK 


SINGLE EDGE 
12 tor 25¢ 


LUGGAGE, FURNITURE, 
DISHES, TOYS, 
AND BOOKS 


FIXES 


DUCO CEMENT 
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| Mows and Trims Lawns 


In One Simple 
Easy Operation 


5 Save Time 
and Labor with a 


MontaMowsn 


ce model 


MONTAMOWER DISTRIBUTING CO. 
830 Keeler Bidg. GRAND RAPIDS 2, MICHIGAN 


BUILD YOUR OWN 
POWER LAWN MOWER 


ITS EASY PICKING 
from a Huot DRILL INDEX 
‘A handy container for indexing and fil 
ing twist drills. All steel—ten sizes. Cor- 
rect drill always at your dngertips. «ill 
SEND $1, for No. 13—holds drills 
- (Or see 


ae eS SSRs 
Gian eS 


30 per dor 
‘SALES’ COMPANY, 914 South Main, Fort Worth 4, Texas 


ou Mead The hes Ros WF cdrek 
FILE HANDLE 


IN YOUR WORKSHOP / 


See your dealer or write di 
* Palm fitted * Permanent 
colors ROSS-FREDERICK CO! 
* Will not chip Please send me the following:—small size @ $.25 
* Formfitstoany ; ea.—medium size @ $.30 eo.—large 


* Can be reused shank 1am enclosing check or money order for. 


* Will not break, Witt not loosen ; Nome. 
* Light in weight —_ from file Filia 


* Non inflammable My dealers name. 


Here they are! WORLD WAR 2 instumenrs 
NOW A “Treasure Chest”’ 
GYRO GUN STABILIZER 


ALL-IN- * Two Motors 


ONE * Perfect for Reconverting 
UNIT! * All Parts are Precision Made 


Baby Spot 
Condenser, Colle 


Slide Wentnanaste 
Projector 


Fixed Focus 


ONLY § g5° 


Postpaid in U.S.A. Microscope 


With, the valuable parts, found tn this Famous 8-29 “Air Force GUN 
SIGHT You, can bulid “ait these ‘items plus. many more. ‘Com 
more than 25 expe! aria “All top ality Zommtruction, Precis 


ot 
pensive pai 20 | a 
Made for Finest, Accuraty and ‘Dependablity . Possible adaptations | Priced ot only ONLY $99.50 
Ate cndltas and fascinating «- . Fee conversion sheet with exch arte | 1/701 original 


‘NEW in original cartons | . Worth many times our LO} 


Remit With Order @ SEND FOR FREE CATALOG | fe government ¢. 0. 8. Chicago 
RUSH Your orveR B&B PRODUCTS CO., 111 W. Jackson Bivd., Dept. PS-4, Chicago 4 
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—Because It’s a PLUMB 


A Plumb hand tool is made for perme- 
nence. The scientifically tempered head 
for years and years of servi 
cond growth hickory handle is 
shaped for a comfort grip and tested for 
strength. For almost a century master 
craftsmen have been combining these 
exclusive Plumb features into perfectly 
balanced tools. You can be certain it 
"s0 Plumb. 
37, Pa. 


ime—because 
Fayette R. Plumb, Inc. PI 


PLUMB 
is FIRST in Qu 


— 
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FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


COMPACT © RUGGED © POWERFUL 


‘The ideat 
machine shop. 
i 


supply for home and farm workshop, 
wage and contracting painter; for 
Taflating tires, painting automo- 
jachinery, etc. le tor 
Building maintenance, interior and exter 
anv paint, insecticide or disinfectant. 
‘This 4 cylinder compressor has drop forged crank- 
shaft salnins sce heat freated valves: brane, 
nd positive forced feed lubric 
E ure 0-60. Ibs., free from. pul 
ipment includes the compressor mounted on steel 
fave with carrying handle, belt, compressor pulley, 
fir chamber, sir gauge, 184ft, Boney spray gun, Re: 
Guirer "4 or 14 h.p. motor or gas engine, not included. 


IH your de 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVI HARRISON, OHIO 
Sand Casting—Forging—Heat Treating—Case Hardening 


a ae 


ne sete 


main 
Toma, fort 
pou,” Orde 


ngs of The. 
bunge weleht alo. 
Eie"Bomestie' gar supply and 10 volt 

1 AG or Bceneray retared for operation 


KANSAS CITY SPECIALTIES CO. 
ity. Mo. 


FINE TOOLS 
WEEO i 


rine OIL: 


+ Prevents Rust 


olishes 


3-IN-ONE OZ 


gw. DREAM BOAT! 


The hoat you've dreamed of owning 
2 SPEED LINER. ‘And you have 
jen super models’ from which to 

choose. «for fishing, fun and family 

. Precision-built, streamlined. 
for attractive’ appearan 
lity, maneuverability and. se 

Worthiness. 

Place your order with your dealer 

now to be assured of delivery in 1947. 

Ifno dealer near you, write us. 


A 
ate 
¢ 


“TROPHY” MODEL 


GENERAL MARINE 
COMPANY 


ST. JOSEPH 25, MISSOUR: 


ATTENTION HOMECRAFTSMEN! 
PL. ANS £2 Duteh,wioge 


TAMOUS 
BLUE BOOK 
CATALOG 


“Thetwowhee!Cushman 


Eecrogsuontee 
Meee Seem in 
sehen see 
cece near es 
ig ge 

2, atti eare eed 
Shoe EAT ea 
For City or Hichway — fac; gn ake be coed, See 

20 Beers Bs Ege Sey oe 
Dede coe coe wom pis 
AT St cna va Sob ore 
CUSHMAN MOTOR WORKS, INCL Det $400 Uncle Reb. 


your dealer 
12a model 


| NEW PRECISION ATTACHMENTS 


TOOL OF 
1001 USES 


Smooth, steady power at your fingertips! Perform 
precision operations not possible with any other 
able tool! With a Handee you can turn out pr 


sional looking pr 
plane and train 
ings, puppets, in 
25,000 r.p.m, Wt. 1 
USE THE RIGHT ACCESSORIES! Choos: 
most complete line... more than 00 ti 
Handes plant. 


8 for pleasure or profit—ship, 
is. costume jewelry, wood cary- 
ed tumblers, ete, AC or DC, 


m from the 
ight In the 


A.GOOD START—THE 


HANDEE KIT 


HANDEE Toot 
and 


40 


carrying 
You'l) be 
amazed at what 


you 
Compitaht Com= 
plete, ‘postpaid, 


$27.50 


Handee only, with 7 
‘Accesories,’ $20.50 


THe oe ORA FRIEND 


OF A LIFETIME 


Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
2 with instructions. post- 

$7.95 


| ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANUAL 


CHICAGO WHEEL & MFG. co. 
1101 W. Monroe St. Dept. PO. Chicage 7, tl. 


Send (GHandee Kit (Handee Tool (Precision Attach- 
ments OCOD. (Remittance enclosed (Send Manual 
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Anco RAIN-MASTER 
“Dead - Locher” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS ON... 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


‘A war-born Invention—by ANCO—first 
for military aircraft—now for your car. 


( 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! Bue 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS 
MAKE JOBS. 


After all, it's your car to protect. So 
youremind him.GetRAIN-MASTERS 
«.-patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


tHe ANpberson COmpany 


Established 1918 
GARY, INDIANA 
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the household. For anchoring and molding purposes; X-Pandotte 


1 yor ir a ma si 30 fot 8 6 810 fr 1 
{eda Peds Come 18 TS on od i 


BRASS RODS 
ForHome Work Shops, 


Bend for ¢ 
Price List rrr) 
MEIER BRASS & COPPER CO. Braud conser Tubing 
1155 Bellewoe, Detroit 7, Mich, 4-34" Outelde Diam, 


5 POWER TOOLS IN 


aA 


col Fits Home oaks HOF 

tool pleasure and profit in a 

iy bul HEAVY steel unt—the Emrick 

Universal Woodworker. Handles big work. 

Dn ress pls» drilin steel, Saw takes 

"blade. Lathe 10” swing, 30” 

tents, ‘oie dia, 34". Takes all standard 

accessor ie, Sader 8 a cect 
onze bearings, replaceable throu 
Price” does not include. molot 


Ship on 10 Days Trial. | am enclosing 
‘$17.50, balance C.0.0. C) Send free literature. 


LIVE "STEAMERS 


Blue Print Castings in 44’ Seale for Six Engines 
Tom Thumb — Pacific — Atlantic 4-4-2 
Tanker 4-6-6-T — New York Central Hudson 
4-6-4 — Union, . Articulated 4-6-6-4 
ite for Price List 
YANKEE SHOP, Machinists 

88 High Street, Danvers, Mass. 


A Gold Mine of 
Information on Newest Equipment, 
Materials, Tools for HOME CRAFTSMEN AND MECHANICS 


IF you work in metals, woods, plastics or glass, you need this 
Big, FREE Source Book of st tools parts.aad may 


‘you can't 
Red in’ sia 


More than 100 iter 
Piste Moder 


| Factory-recommended AC's, of correct Heat Range 

for today's fuels and driving speeds, help millions to 
punctual. Have your plugs checked to be sure that 
| you have the right plugs for today’s driving and fuels. 


Look for this sign 


Metond 


Spark Plugs cleaned 
and adjusted "By 
the AC Method”” may 
save as much gas 
as 1 gallon in 10 


AC SPARK PLUG DIVISION « GENERAL MOTORS CORPORATION 


SMALL EFFICIENT 
SPEED REDUCER 


Just the thing for the Home Work 
p. fiobbs. Shop. Bench » Wo 


£18.56 


NET — POSTPAID 


sure to, apecity 
ed. Shipping 


yiuetSrunate! foe 
PRESSURE = an 

a LOCK 
JAWS obwoys WRENCH 


PARALLEL 
when 
they arip No Slipping! 
No Skinned Knuckles! 
No Rounded Edges! 


released with the flick of a finger. That's be- 
per eg ea 
eeeutiearinnenena tomemensesnam MOULD YOUR OWN MACHINE TOOLS! 

‘as 1'/; tons, or as light as you desire, applied Sioopeiats 000» 


Tuned tempers 
Grips All These Shopes Only Tews mac 
- = P.O Ben 1446, Sta. L 


cand Others Wrench Adjustoble 
MIDGET aAuro. Tee BOOK 31, 10 
2 oat ba 


NEW PLAST 


ing MAN 


= grip. 
‘a mult 


sal at lading hardmare, auto eauiomert mil uly 
‘umbing ard electra stores nd Separimen 


BMC MANUFACTURING CORP. 
Binghamton, New York 


FREE RADIO BUYING GUIDE 


Boys! 


Fly your own plane 


More than a toy—a re 1d model plane 


a eas-poweres 
that you'll Hlck*out ‘of building and Ayinw. "Ths 
tle "on eally perform in the be 
Vided. Complete outft, including ‘en 

and’ condenser: “beautiful trim “airplane: propeller. 


SEND ONLY $1. & 


AMERICA’S HOBBY CENTER, Inc. 
DEPT, $N-47, 156 W. 22ND ST., N.Y. Il, Ni ¥. 


Latest radio ond electronic ports ond 
devices, newest ham geor, gadgets, 
war surplus items. Allin’ this new 
FREE catalog. Don't delay, 


BURSTEIN-APPLEBEE CO. 
1014 McGee, Kansas City 6. Me, 


STEEL RUBBER-TIRED WHEELS | 


For Toys and Many Industrial Uses. Send for Catalog. 
‘CIRCLE METAL MANUFACTURING COMPANY 
14272 ©, PACIFIC WAY, LOS ANGELES 23, CAL. 


Save Filing Time With 
FOLEY RETOOTHER 


Cuts NEW TEETH 
on all Hand Saws 
in 2 40 3 Minutes. 


‘Saves half of filing time on 


Write for circular to 


FOLEY MFG.CO., 91-7 roiy sue, 13, Mian. 


SOLVES WOODWORKING 
PROBLEMS FAST! 


LEE 


HANDY CALCULATOR | 


Lily 0° 


SPECIAL OFFER 


@ This easy-reading GREENLEE HANDY 
CALCULATOR swiftly solves your wood- 
jing problems. Just set the dil: convert 
to board feet; get slope per 


; compare hardness, weights, 
warping ond working eose of 
vorious woods. More, too: bit sizes for head, 
body, thread of screws; nail specifications; 
tool sharpening hints; protractor. 6" di 
eter, fits your tool 
cardboard. Special offer. Order now, send 
10¢ (not stamps) in next mail. Greenlee 
Tool Co,,2124 Columbia Ave, Rockford, II, 


yo 
ee 
\] 


Easy, Lasting REPAIRS! 


Crodks, holes, dents in wood, plaster, 
concrete, metal, etc. — loose handles, 
rungs, knobs, screws — mistakes in ear- 
entry, ete. — fix them all with Savogran 
Crock Filler (hard as stone ) or Savogran 
Wood Putty (easily tooled). Just mix 
with water, press into place. Stoys put, 
hardens quicdly, will not shrink! Con be 
painted pre-<colored. Ideal for models, 
inlays, ete. Patented! Big I-b. con only 
30¢ at hardware and point stores 
FREE CIRCULAR 


Describes these ond other 


THE SAVOGRAN CO. 


CRACK FILLER WOOD PUTTY 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


sharpens round 
biarbenty 
“i 


< 
Crandall Mtg. C0352. 


CUTS INTRICATE DESIGNS 


never before possible 


AMAZING NEW 
‘MAGNETIC SAW 


READY for PROMPT DELIVER 


SYNCR 


worto’s 
SAFEST 
SAW! 


10 DAYS 

MONEY BACK 

TRIAL . . send 

Coupon for Detats 
NO MOTOR NEEDED—JUST pLué’ “INT 
PORTABLE—SAFE—CUTS CLEAN and 
SMOOTH— ‘NO SANDING NECESSARY! 


ANNOUNCING SYNCRO new, remarkabl 

dea magnetic Saw.) Necas no Telia, Ro taotory No 

e ling plug into any 60 eycle A.C. 110. 

Ha, Volt, outlet “and Vaaw!” Portable 

pays, in> 

Ideal for hobbyiata,_craftemen, 

Ught, production, ‘Cute Intricate designs ‘on "oft 
wood. gr plywood and 
inner hardwood 


ApRiL 
947 265 


WHAT TO DO FOR 


LOOSENED SCREWS 


use to 
stay put obcy promptly when 
anchored with SMOOTH. 
ON No, 1 Iron Cement. You simply apply 
a little Smooth-On and insert the screw. As 
Smooth-On hardens, it fills in the open 
spaces, insuring a tight fit that stays tight 
This quickly-made little repair job is typi- 
cal of many useful things you can do around 
the house and in the garage when you have 
# container of Smooth-On handy. You can 
geal cracks, stop leaks, tighten loose hinges, 
bathroom fixtures, knobs, casters, tool and 
cutlery handles. Get Smooth-On from your 
Selghboehood hardware store in Incxpestsive 
134-02, 7-02. of larger size. If they haven't 


it, write us. 
HANDBOOK 


FRE OF REPAIRS 


40 pages. 170 diagrams, Clear, 
short-cut directions for many 
tested household repair jobs. 
You'll be glad you sent for this 
book. Just clip the coupon and 
paste it on a postcard—that's all. 


——— — Sign and Mail NOW ———— 


SMOOTH-ON MFG, CO,, Dept. 38D 
570 Communipaw Ave., Jersey City 4, N. J. 
Yes — I'd like my free Smooth-On Handbook. 


‘Name... 


a 
4-47 


2s SMOOTHON 


Iron Cement of 1000 Uses 
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ing ports, circ 
snitch, Selld silver contocty, Don't 


SIGNAL CORPS PHONES 


SESS WLS Letty Vas vat a 
raat, hall oraers“Plcd 
Eliner huew ork or thieage. 


SHOP Said gn 5, Daye" Tri 
Thouey mack GUARATE 


uoMEAD SPECIALTIES CO. 


“MAN... WHAT A POWERHOUSE!” 
A TOOL THAT PACKS YEARS OF PLEASURE 


Sromise’ ot “endless” 
St geet sin machine 


a aura 


jagaaGo0 


©)\>2 DREMEL MFG. CO. 
<5), Dept. 127-0, Racine, Wis. 


MECHANICAL SURPLUS carne nine Fir hae 


\ and 
faite, wed, good condition, With cord and plog. 


BARGAINS 5, ge4arn0s A rece pe batbo 


1, BROWNING GUN SIGHT 
A fine precision instrument used by Air Fores on 
Browning machine guns for distance sighting. 


Se Ses ee 
es sree Ser ats 
Tecienael macnn ip 
Heeteeed by Mamas oom ones 

‘general utility carryall, hiking, ete. 
for the experimenter. Partial let of compen: 11. CHEMICAL WATER TESTING SET— Used 


tents: 7 tubes including 7N7-TIT-7Y4, trons 
formers, relays condensers, copacitors, tube 
sockets, variable condensers ond mony other 
valvable ports. Shipping weight, ten tbs. Used. 


Limited sa95 r 

ME COMPASS —Remored from Bom- 
3. GYROSCOPE, ELECTRIC Figen, panel mowting, muse 
A high rpm electric gyro, formerly used in bomb METER, 0-180, 0-300, Uns xinal 


sights. Runs on any DC voltage up to 24 volts. 
Ideal for experiments, testing, atc. Used condi- 
tion. Shipping weight, 15 tbs. Limited quantity! 

29 
ATTENTION: Micimum_ order $2.00. All COD orders must be cccomponiad by 20% deposit. Include, 
Postoge or we ship collect via Express or mail. 


‘SOUTHWEST AERO SUPPLY, P.O. Drawer 488, South Houston, Texas 


BARGAIN 


Original Cost $150.00 


3X Army Te! a 
ALL COATED LENSES—BRAND NEW 


‘500,000 Lenses and Prisms. 
A. JAEGERS, BOX 84B, SO. OZONE PARK 20, N. Y. 


Sire a Schult? Weite 
fo 


i send 


RPORATION 
KWART: INDIANA 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Produ: 


and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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FULL PIVOT 
REVERSE 


DUAL ALTERNATE 
CARBURETION FIRING 


are. So is Alternate 


ILLINOIS, 


FREE HANDY CHART JOLINSON MOTORS, $00 PERSHING ROAD, WAUKEGAD 


me Btotor 


JOHNSON sik 


World’s Finest Hand Tool 


Has Never Been Duplicated 


INSIST 
On The Genuine 


type of toggle- 
‘wrench, 


UTMOST VALUE: 
7, $1.65 
10”, $1.95 


Sold through 
TOOL JOBBERS 
\. ond DEALERS 


‘There ts only one Vise-Grip-—it's the orliinal 
le 


Invented, Developed and Made World Famous by 
PETERSEN MFG. CO. Dept. 34 DeWitt, Nebr. 


VISE-GRIP 


The Original Toggle Wrench 


APRIL 
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N ew! Revolutionary! 
for All Gasoline Motors 


. the HINSCH 


Vacuum Control 


VALVE 


Why poy for new piston 


WiNseH va rings er e rebore job when 
bree you con prevent this NOW 
sae oat Fe By removing the cause with 
Fim patents @ HINSCH Vocuum Con- 
ending. trol VALVE? 

WHAT IT DOES! 
4h Reduces oflpumping and Prevents excesive motor 


arbon, exhaust smoke 
il obnoxious xases. 


wear — keeps lubricating 
ere it belongs 


oil w 


4 Reduces fouling of spark 
plugs. He Prevents wp" 
es dilution of oil by incre 
HOW IT OPERATES 
acuum Control VALVE. relieves E: 


The HINSCH 


oline motors much as asafety valve 


off cylinder wall 
The HIN'S CH Vacuum Sra ane 


DEALERS! 
Tuneup Men! 

The HINSCH Vacuum 

Centrot VALVE is “ht 

WS newt 1 prov 


cua 
Dats caste tater and dutibutes 


tors of Washington and Oregon. 
INSTALL IT YOURSELF IN 30 MINUTES! 
Full instructions accompany each valve 


lus postaye. (Shipping weight, 118.) if your 
PRICE $12.50, tater cannot supply you, write rectly to 


HINSCH ENGINEERING COMPANY 
x 1348 ‘Seattle 11, Washington 


' P O. Box 1848, Seattle 1, Washington 1 
H ‘entlemen: Please send me HINSCH Vacuum { 
1 Gontrt VALVES. Iencse monty onder H 
1 Please send C.0.D. ' 
1 4% Please send me descriptive literature. H 
1 Naw : 
1 ADDRESS cones H 
| Make and Year of Car, Truck, Motor $a ! 
J 


NOW AVAILABLE 


PLASTICS 


CATALOG and HANDBOOK 


UN AND PROFIT AHEAD 
Plestics, colorful ond glamorous mat 
fale of the future, offer you 
‘nating hobby — or © profitable 
fabricating business of ‘you 


CATALOG LISTS NEW MATERIALS 


10¢ BRINGS BOTH BOOKS 
Toke the frst step TODAY toward your 
brilliant tutore in plastics. Send only 
10 cents NOW for your copies of the 
Carmen-Brenson CATALOG. ond. Ci 

‘men-Bronten PLASTICS HANDBOOK. 

‘CARMEN-BRONSON COMPANY 


15 East rd Street, Dept 


EYE- 
GLASSES 
BY MAIL ae 
16 Days Trial 


Write Today for Free Catal 
ADVANCE SPECTA COMPANY 
537 South Dearborn Street, Dept. SPB, Chicago, Illinols 


METALLIZE 


BABY SHOES 


Learn this cary. money making business 
from nationally ‘recognized consultant. 
Perpetual market, small investment, in= 
teresting work. Get know how from out- 
anding authority. For free details 
JOSEPH B. KUSHNER, Metal Fintsh- 

‘ D3, STROUDSBURG, PA. 


BUILD YOUR OWN 


Wood as or Bench Moulder 


CO. SYLACAUGA, ALA. 


v 


MURPHREE MFG. CO. 
ARMY & NAVY SURPLUS 


2... ARMY COMBAT FIELD JACKET 


‘SURPLUS MERCHANDISE DEALERS, Dept. S. 
408 COMMUNIPAW AVE., JERSEY CITY 4, M. de 


y<PAINT NEWS; 


War Brings Sensational 
NEW PAINT Discovery! 


AUTO ‘WOODWORK 9) _ FURNITURE 


Extra High Gloss —for Any Sui 
Anywhere—ONE COAT DOES THE 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


Fits vert racket ot puree. Guaranteed 


‘easily, and as 


Sold on a positive money back guarantee. 
‘Send only $2.50, Calculator sent postpaid, 
of send name and ai 

50 plus postage 


CALCULATOR MACHINE CO., ( Mfrs.) 
Dept. 477 P.O. Box 248, Glenview, Ilincis 


start a welding 


WELDING WITH HOBART IS EASIER! Only with 


Hobart ration and convenience 


@ job faster while 
Hitable welds, 


producin 
“BUILD YOUR OWN" AND SAVE! With the Ho- 
assis, 


of dollars, Go 

everywhere fot 9 jobs. Send coupon. 
WOEART BROTHERS CO., BOX P47, TROY, OMIO 
‘One of the World's Largest Builders of 


arc welders* 


AG er OC 


Vise. Quelified under Gf 
Bill. A non-profit institution, 


moking ponibilities of Hobort Arc Welders, Send 
ine free book, ond detcils on items checked. 


DD Electric Drive DA. C. Welder 
1G “Build Your Own'* 5) Welding Schoo! 
Got Drive a 


WoBART 
mame 


}OTHERS CO., BOX p47, TROY, OHIO 


AppRess 


is a Good Business 


Foley Automatic Saw Filer you can 
ay customers 


With the 


ia the only machine that ‘Bl 
and cross-cut clroular’ 


Y MANUFACTURING CO. 
FoleyBidg.« Minneapolis 13, Minnesoto 


Sead Free Pan on Saw Fling busine, no obligation 
: 


BE FAIR TO YOUR HAIR Wane beeer- 
looking hair? Embarrassed, by falling dandruff, 
itching scalp? Then cry VITABRUSH. new electric 
driven scalp brush, that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
of fan, “Cleans scalp. Stimulates blood supply. 
Restful. Pleasanc. Write today for complete. in- 
formation and. satisfaction. guaranteed offer 

Hershey Mfg. Co..3799 Field Bldg., Chicago 3. 


McAleer 


SIDE CAR CARRIERS 


THOUSANDS NOW IN USE 


Slips on or off 
any car in a jifty 


*450 


Shipped prepoid on receipt of check, money order «.. oF C.0.D. 
‘Or et your nearest deoler. Write Dept. 10. 


SOLD ON 5 DAY MONEY BACK GUARANTEE 


‘Makers of McAleer Automotive Cleaners, Polishes, 
Home Bulfing Compounds, Waxes, Rust Removers 


McALEER MF6. CO. 


é3 


19,000 aria ear 
feterds ‘Order today, receipt tent, poutpaid +. 99:00 


BOOTS, 15 Ravine St, Birmingham, Mich. 


Roches! 
Michigan 
th AIRBORNE 
DIVISION STORY 


“Thunder from Heaven" 


a 
—— Wood ti Bringing highest 


OE és 
ils ARE Roe env 


OTTAWA MFG.CO., 401 Wood St, Ottawa, Kans. 


PROFESSIONAL FINISHES 


Every Craftsman should have our catalog of hard to get mat 
‘ovelty 


Ow 
EASY TO USE! Adheres 


Simpl 
‘of con with putty knife, ke 
Wt dries to metallic he 

there you are—GOOD AS NEW! 


POPULAR 
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212 


to All Bare Metal Surfaces! 


Jost epply cold, right out 
spotvle. 
iness_overnight—and 


patch them easily—at home at low cost—thi 
Fourselt™ wi 


USE DURO PLASTIC METAL BODY SOLDER 


Duro is foolproot. It sticks to any metallic 
be 


50 

51° Ib. 

fhe metal: and painted “You never know 5Q\ 

BS Ree Rie de altars. "Perfection, 506 7% Ube 
say ‘Rousenold Tepolr Jobe Gust ome ie 'Duro will do it 

ON SALE AT MOST GOOD AUTO SUPPLY, HARDWARE, 

PAINT, DRUG & DEPT. STORES or write for dealer's noms 


WOODHILL CHEMICAL CO.,1391 E 33rd St. Cleveland, Ohio 


“In the new 
S-passenger Crosley 
convertible I think 
we've stuck a nole 

} tn harmony with the 
youthful heat!” 


Reet hrole, Sr. 


uo fate for 
CROSLEY “Conve 


CROSLEY economy thet won the fae CROSLEY Seon 
© place in America's worm heart! CROSLEY COBRA 
{cOpper Seacea) ine, ol 


of ordinary go 
ius, And typical CROSLEY maneuve 
pick-up, sure-looted nimbleness! The mew fine CROS 
LEY Convertible is The Youth-Car-Of-The-Yeor. 
Clever new type convertible cloth top. Seeittodayi 


EXAMINE THESE FEATURES, ALL STEEL body. tow 


erostey motors, 2830-1 Spring Grove Ave., Cia" 


PERFECT DOWELS 


«.. easily made 
ih] 


ON YOUR LATHE OR DRILL PRESS 
U: SPEE-DOWL and you 


perfect 
ished dowels for furmiture, 

‘and. thousand ther 

Projects. You "merely ‘push 

SPEE-DOWT. on wood—the lathe, ot ‘drill press 
does the work! Cast body, tool steel blade. SIZES: 
208 4,'5..6, 7 and 8/16” (illustrated at left). Only 
$i. ea" Special—any 4 of above for $3.50; complete 
Bet of 7 for $6, Also individual sizes 9 to 20/16" «l= 
Tustrated at right) $2.65 each. SPEE-DOWL is Un- 
conditionally Guaranteed. Send postal note or check 
we pay postage in North America, FREE Literature. 


JOHNS MFG. CORP. DEPT. B-7 DUNELLEN, N. J. 


second, triple-nction 
line adjustment. 


fisherman needs! 


YOU'LL WANT this truly modern Torpedo 
Float with its triple-action head that en- 
ables you, in a split second, to attach or 
detach your line—to lock your line firmly in 
position desired—or to release as a free- 
running line for casting. And the spring-lock 
action is always positive, yet unharmful 
to the line. Its added buoyancy helps to set 
the hook when a fish strikes. Perfect for 
casting, trolling or still fishing. Designed by 
fishermen for fishermen. Price 75¢. 


PAUL BUNYAN 
eeqesfBASH EVEL 


fe xpoor 

ce for bright day. 

‘Thousands of guides and men who know fishing 

Fe slot for this antalizing iller that tracts the 
hig ones. In two sizes priced at $1.00 and $1-10. 


PAUL BUNYAN BAIT CO, 


Minneapolis 


ie HUDSON 
TURBO GRINDER 


fea na smmoyance of dul nies ond bins took. Te amazing 
‘new Hudson Turbo-jet Grinder shorpens knives, 

imowas, wood plone dil hss and of edged tok qucly 
‘ond eotily. Polihes silverware ond metal, 


te ble..utt attach to ordinary foveet, 
tum on the water ond the patented Hudson Turbo-jet impellet 
‘pins the grinding wheel at 3000 t0 10,000 revolutions per mint, 

Precision built, quot 
‘carbide; Shoft, sti 


ONLY 
TYEE See! for the hondymon, hovsewite, 
EZ GARR ebbyit, mechonic ond everyone who 


‘uses knives and tools. 


FULL money BACK GUARANTEE 


-dware dealer 


HUDSON PRODUCTS ©. 


4424 st, AUBIN AVE 
IGAN 


MORE 
POWER! 


MORE 
CAPACITY! 


| «+.than any other 
homeshop handgrinder 


Now you can have the handgrinder 
ways wanted for your work: 

Ios'falt 1/14 HE, motor has the 

power for heavy" jobs. Its ex: 


Wee b/sam Acachim 
stactimenes ont 
ntanly for bendy Inthe, ad 
Hesible-shate work! 


Brpies. @ 


al fare, easier a 

this coupon and mail today! 

are Company, Dent. 52, Racine. Wisconsin 
Seformation on Dublex, Grinder 

se Duplo Rie (il acstorieels 487 9 ehctoned 

rd apler ‘Kit (0 nosoorien) $10.13 enclosed 


3 ool ses 


WIRELESS #2 COILS 


$4-75 


Postpald 


Includes ‘coll, trimer, diagram, part 


OSCAR'S 
Los Angeles 23, Col. 


937 $0. Soto 


PINING EQUIPMENT, & sunPLy co 


SURPLUS BARGAIN 
COMPLETE METAL 
STAMPING DIE SET 


LerreRs A TO Z 
NUMERALS 0 TO 9 


it nel letters fram Ato 
a Stee pale 


oureir 


This one 


ini Hm 


EDGE-GETTER... 


MAKES YOUR MOWER A TRIMMER! 


Extra! JUST OUT Extra! 


INSTANT NICKEL 


NO CURRENT-OR-BATTERIES USED 
COMPLETE 


00 Post 
$200 fio 


COVERS 10 FT. 


The Plastic Finish for 
AUTOS, BOATS, FLOORS 
FURNITURE & WOODWORK 


425 LAKESIDE AVENUE N.W. 
CLEVELAND 13. OHIO 


State. 


* 
| “Only Malin gives you 


mechanically-controlled 
| poppet’ valves! 


Now 
an out! 
the flexil 


‘ed in the past with fine 
automotive engines, 
Maxtin’s mechanically- 
controlled poppet valves, 
an exclusive patent in two- 
cycle motors, insure uni- 
form fuel distribution... 
unbelievably slow, lux- 
urious cruising coupled 
with exhilarating speed 
and maximum power... 
instant, virtually flood- 
proof startin 
It's the outboard motor 
that does what you always 
thought it would take two 
motors to do! 


MARTIN gives youall you'd expect inafine 

‘outboard, PLUS many exclusive features— 
Power-head swivel, 360° (patented) Swings 
lower unit into boat, facilitates checking 
New Martin Vertical Stern Adjustme 
(patent pending) —Enables easy adjustment 
while underway. 
Now Streamlined, Leak-proof Filler Cop— 

vent and spare shear pin clip. 


ized controls * Resiliently mounted handles 
and power head + Quiet underwater exhaust 


* Positive rotor water pump + Long-l 
sintered bronze rust-proof bearings + Positive 
Oil and grease seals * Alternate fring. 


bookie! to: A 
MOTORS, Dept. PS 473, 
ou Clore, Wisconsin. 


the New Standard of Performance in 


SHOP TOOLS BY 


Barnrou 


5-in-l ROTARY DRILL PRESS 
) PLANER—rianes. ravers 
RABBETS, ROUTS, TENONS, GROVES 


work 


ver 60 000 now In use by patter and cabinet 


jor ey now 5.58 


‘mc,  noeurats ‘carving. veln~ SET 
ing. grooving, found-end mortiang Extra long OF § 
‘eutting utes. Finest hi-epeed tool steet—Super SIZES a 
tor woods and plastica. 


New larger Barron Sander 


with ive soonge rubber pad. bonded to meta. 
Sanding ae ‘nstanty. For use on ary 
{rl press, exible shat or moto. 4 
raves, Vovlos et sreiona, "Pahy peoranted. 
omelete itn 20 sanding dace 


55" anwouncrne 
rw Deel Coin Too Del Pree $1.48 mach A Mtl 3° 
Bie? Aaniiary Onl Prwe Table $888. Tapered and Torended 
brit Prat Adgotrs 81:00 and 31.50 ach 


Uberal 10 Dey Money Bock Guorantee 
Workshop Guide FREE 
BARRON TOOL Co. 
$70 Axchitects Bldg., Detroit 1, Mich. 
AIRPORT MANAGEMEN 


‘Alan Instruction, bookheeping. and 


CONCORD 


RADIO 


Bargain 


ba 
for 
FREE COPY. Please address Dept. PS? 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 ATLANTA 3 


901 W. Jackson Blvd. 265 Peachtree Street 


Pesersteeeeenseeeeerressr ety 
Electrically Welded Endless 


Made in widthe from 1/8" to 1-3/4" 
Make your band saw do more work for you. ‘The proper 
‘With "blade wit ‘extend the scope of pera tae 


"Fewth accurately et 
ened. Bend) Ode? 


or wide, 
Sey Tah ee ot 
SASS Sie: 


Your satistaetion is guaranteed 


BURRILL SAW & TOOL WORKS 


05 E. Main St, len, N.Y. 


GUNSIGHTS ANO MECHANICAL EQUIPMENT 
st of Wa 


Write fer Surplus bargains 


WARSHAWSKY & LAZAR 


Michigan Ave. Chicago 16 


Kills the fleos 
quickty! 
Keeps others off 
for doys! 

Still 25¢ ond 50 


MAKE ©: $S°.HOUR 


YEAR 


In Your Own. xo. Business! 


ence | nescence 
ONLY ATEW | Mon Seago 0h 0 


BUSINESS! 


Here is the chance you've been looking for to step into 
Bleseant, dignised, ia-pay” business ol your” own. that 
Difers you s steady. year “round income Start on "a ahoe= 
Strine.”"'tuil or spare time, right from your ‘own home, 
Equal ‘opportunities for ‘met! and women, young or old, ii 
Shall towns or big cities. No exwerlence ‘needed, Many 
‘aking big money with newalmericleangystem Just cleat 
hg auto upholstery. Easy te leatm, We send Jou com= 
iewe Instructions abd quick-cleaning Supplies s0 You ean 
Start making money the very first day! Quick. 
method cleans upholstery, Fuge and carpets 
like new without taking off foot! ‘Tremen= 
iments, hotels, 
aay 


obligation. Rush ‘letter gr, postcard now 10 


WOODWORKERS! Send for My 
Greatest Book of Wood Bargains 


World's Finest Selection of IMPORTED and DOMESTIC Woods at Money-Saving Prices 
Th k king or relaxation, for enjoyment and pi 
able to select ALL your need 
nge ... from this great new 
e catalog of Wo 


NO OTHER BOOK LIKE IT! 
F VENEERS 
Packed with top-notch values, — 
hew'hints ana projeets'tor mak: | Mere You'll Find— JERCWrrayy 
utiful. articles” of wood, | # Rare and Seasoned Lumber la 
y pages in NATURAL COL- |S stanley Tools ond Routers MANN 
omestic and. linkorted | *Palat Spraying Equipment 
woods, Hundreds of unusual ff * Elec Hand Grinders HARDWARE 
scroll saw patterns—for beauti- «carving Tools TOOLS 
fabarticles you will De proud to I «New Colored Plastics PATTERNS 
pages, of supplies, equipment and 
to-find hardware accesso- 


‘and supplies ‘and the Valuable ideas f° N® 194 
it contains. Use the coupon today 
for your copy while they last. Your 
18¢ Ie refunded on Arst order. Act 


CRAFTSMAN WOOD SERVICE CO. 
2729 S. Mary St., Dept.EEE, Chicago 8 , Ill. 


New GIANT Glider-Kite 


Tows Auto or Lifts Light Person. Lifting Wing Area Equal to Small Plone 


Cost Government $108.00 $ 50 
Yours for Only 342 


Not a toy for youngsters. Men with turn of 

Bund" get’ thei” of lifetime with’ this Hite. “A 

* for sk¥ advertising. Took 12 years to perfect, Hundreds ted 

i the War to shield. conv sivectal” alreraft. fabric. 

10" tong’ x14" wide double wing and a pull to move ear 
level ground, Act quick i you 

= puree and 


inmate 


NAME. 


in'5 minutes. Or send $10 and we 
Write or Send cord for Additional Information: 


GREAT NORTHERN MART, North Adams, Mass. 
Dealers letterhead inquiries Invited. 


aloe) DINAN cicpe WED 


ea IDEAL FOR AUTO HOME APPLIANCE FARM REPAIRS 


erase weld 
Een ee ee 
ie We spt wil re Fo. Ina year 


SSE ea oe 
agin be operated from any convenient, propertt wi 
iio ven, 60: jeurton are weidinghent stages 
sh, 60 Grete Line han tmcalls nod caro ig 

see ‘oe napoli fo 

‘Syoscsrshpht add 

DYNAMIC WELDER CO.,13 East 23rd St, = Chicago 1 


J 

Z 

Mm 
LEAVE IT TO 
AAF RESEARCH! 


[Never in history has aviation research ad- 
vanced so swiftly. Never have ambitious young 
men had such a glorious opportunity to take 
part in it! The aircraft of tomorrow are being 
designed to fly farther, faster and higher than 
the average person can comprehend. 

At testing grounds of the Army Air Forces, 
enlisted technicians share with test pilots and 
leading aeronautical engineers the thrills of 
probing the unknown. How cold is it at 80,000 
feet? Will supersonic speeds “burn up” plane 
fuselage? What should an airman wear when 
he bails out at 600 miles an hour? At 1500 
miles an hour? 

AAF men are helping to design and con- 
struct a huge supersonic wind tunnel, They 


POPULAR 
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are studying the use of atomic power for air 
craft. They are participating in the develop 
electronic systems for all-weather 

prec jon, automatic blind 
landing devices, radar traffic control systems, 


guided missiles, 

This is the type of work which appeals to 
the wide-awake young men of the AAF, Nat- 
urally the standards are high and only quali- 
fied men will be assigned to the jobs which 
are open. Eligible men who enlist for three 
years can choose the Air Forces. See your 
nearest Army Recruiting Officer for full details. 
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